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ABSTRACT • *^ , . 

A slx-yeat project providing training for prospective 
elesenttry school science teachers is described. Phajde one, aoperiod 
of three years, involved a longitudinal study of a pilot group bf 
"istadents a'a they encountered science content and science teaching 
methodology, coupled with early and continued field -t^^aching V 
•sperlences. In the final three years, the project pas^lclpants vere 
involved* in their sen lor* lev el student teachlng^xperlences^and their 
post- college teaching assignments. The major objective of the project 
was to institute a pilot program in the 'undergraduate preparation in^ 
science for elementary teacheri; leading to the developjient of a 
six-semester Integrated science-methodology course, coupled with early 
and continued elementary>^school teaching experience. Inquiry training 
beginning with basic and simple scientific concepts vap the ' 
fundamental method of instruction. Included in this report are course 
outli^nek for 'each semester and evaluation of the prbj€LCt. "^ests and 
checklists used in the project are appended. \.(JD) 
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provide excellent examples of appropriate inquiry activities for prospec- 
tive elementary teachers. 

. With the experiences of the first year as a guide the second and 
third semester courses were^ designed to help' students generate a better 
understanding of their physical, environirient, These_, courses , while ent;itled 

■ ( ■ ■ .■ ' ^ 

physics and chemistry, address themselves"^ not only to the content of science, 
but principally to the integration of scientific thought as direc.ted toward 
the pursuit of understated ing. All knowledge was presented in atTsLnquiry 
manner. Inquiry was orchestrated about the questions, ''How ^o I know 
Why do I believe and, What is the evidence?" ^ ^ 

' ' The content of the physics courses was selected to guide the students 
toward an understanding of such things as thq difference between a chemical 
and a physical change, conservation of mass and properties of "matter. 
These activities- formed the basis for the building of a particulate model 
of the atom. In addition, a year long sequence of obsei;vations enabled 
students to understand why we believe in the sphericity- of the earth and 
to develop a model of our solar system and the universe. The ESS unit - 
Batteries and Bulbs formed the basis of a unit designecl to develop oper- 
ational definitions of such things as circuits, resistance and related 
electrical phenomenon. Finally, inqtf'iry activities were designed considering 
the concept ot motion from Aristotle to Newton, Materials from Professor 

■ -4:., : ■• . 

Arnold Aro.As ' (University of Washington) adapCa^ion of the Introductory 
Physical Science and the Project Physics Course were utilized in these 
couraes, ' 

'The four tl(^ and fifth semester science coursed consisted of an inte- 

, , • I 

gration of all disciplines. Special emphasis was given to biological and 
geological problems as they related to ecological and environmental con- 
cerns , A major emphasis was placed on ^outdoor activities inclyding extensive 
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. This brochure is a capsulatioa. of 'a six year project (1972-78) 

- , ' . : -i . ^ 

e^ititled "An ln€egrated Approach to the Science Preparation of Prospec- 
*^ ' , , '' ' ■ . '■' , • 

tive Elementary School Teachers," This project was funded the 

ational Science^/^^undation under th^ undergraduate Pre-Service Teacher 

Education Pjcc9^»ni (UPSTEP) . The fia:gt thr^e. yfears of the project 

(Phase I) was concerned "With a longitudinal study of a pilot group 9 ^ • 

prospective eleinentary teachers ai& they encountered science content 

and science* teaching methodology coupled with early and continued field' 

teaching experiences. , » * , 

The last 'three' years of the' project (Phase II - 1975-78) was. con- 

cerned with the continued implementation and dissemination of the goals 

of the project. In this interim, the^ project Participants were involved 

in their senior-level student teach;Lng experiences and their post-* • . 

college teaching assignments. During this interval, a concerted effort 

was directed to the tran3lation of the goals af "Ishe piroject by the 

participants into inquiry-learning situations for and with- children. 



■■ ■ 'K ' ' 
Why UPSTEPT 



, , l| In 19551 the Nat 1^^ Science Foundation wafs aavisedvr " ^ , ^ the most Urgepflr' 
I j V. ! jinee^ la help for the teacheris of ; 

1 | itiE>'day»;^ teachera wcrre eager ;^a^ few ''suinmer institutes" had been ' 

.' . i i0u<ic^8d£uly and the funds were limited." Sa in-service education was 
' ' ieoip^a^lzW. Catalytic e£^^^ exF^etft^d : One of the primary goals 

« Jii^sted for^ tl/e Academic Year Institutes in 1957 was "to encourage effort 
v^:, the part of Ameripan uniyetsitles' and colleges to develop and offer as 

V ^ . 'ipfi'^^vpf thelf regular programs, tnor^ effective plans for training in-service 
; ' I ind potential science teachers." 

^ ■ ^ /r.. ■ ' : ' ,." • ' 'V. ^ ' / : . . " ■ ' 

^* haj^perifed -v^^rely. VT:en years later, niany new teachers still had never 

. • ' fiieen th^ equipmetit used ^ teaching Science - A Process Approach or PSSC. 
' It began to appear that "in-service" training was becoming another part, 
o£ the tratn^i^^ by all teachers o£ school-level science. 

* ^ - perceptive dt^^^ asKed whether better 'initial preparation (pre-service) 

, wight In' thfe lor^ eHpensive. The objservers also began 

♦ -to list , the additions and delations needed to improve science teacher 

^ pre^>aration; • - ' . 

Additions ; , • 

^ I** !• A special kihd of recruiting that* would start prospective secondary . 
C teachers 4s freshmen/ . . , 

Eremeritary teaching students and science students select their majors ' 
^ freshmen - Wouldn't nearly recruitlrig b6 of equal benefit ta "secondary 
science" majors? « - ^ ! 




2. Bring critic teachers (supervising* teachers) into the teapjier edupation 
program as full collaborators,; for their contributions and influence are 
usually greater thap lhat of any college faculty member. 

\ . ■ * - . ^ ■ * : . , ■ ■'. . - . • ■ - / 

3i Take steps to assure that teachers are able to hahdle "new" science 
courses necess-ary In their discipline or at th^ir teaching levfel. ' 

4. Change ' (College level science courses and curricula for pre-service 
teachers ^to bring the courts up tp date ^nd to increase their effectiveness. 

5. Ay^ahge programs so that prospective teachers will have/ear^y 
respons-ibility e:^:perlerice in classroom teaching. . ' ' - 

Deletions ;^ ^ * • ' - - T ^* 

1.^ Avoid .'the sharp cutof^-of- contact between newly-gradiiated teacher % 
an^i CO i lege faculty. . The' faculty, espiecially can benefit by keeping in : 
touch. x^ith'-the rfe^l world. ^ - 

■ ' ■ . ■ y ' - ' . / , . • \ ■ • ' 

ft y • - \ ^ 
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Avoid, the separation of teacher, training from science. The teacher is 
e person. The trySining should be based on one general philosophy." 

; . • /■. ' . \ . ' ■ : ^ , ■. . • 

le National Scietice , Foundation listed these* topics irf Its' announcement . ' 
of the Pre-Service Teacher Education Program in 1969. Thfe Program, 
promptly dubbed "UPSTEP", has -since received over 200 proposals and ' ' 
has supported 28 prbJfKJts. ' • » • 

Proposals leane4j|j4aayM^ toward doing the faculty 's regular thing: 
changing course^'Snd^S^ 

, ■ f ^ ' ' ' * • - 

With the decline In school attendattc^\ demand for teacherS dropped, and 
so did all reference to recruiting prospective teachers. 

Critic tea^heps^ wei*e part of , many projects • but^after the projects ended/ 
only a few teachers^ retained their positiorisl with the college -or university 
teacher traini^ng program. . J / 

The projects that succieeded have ishown the/value of some ^df the ideas: 



Early responsible teaching experience has tieen/'valuable wherever it was 
tried. Even for those who dropped out of the pi^ogram averaging 5% to 
10% • the "selection out'^' pf teacher training saves , one to three years of 
college work.' More importantly, early teaching reinforces the decisioi^ 
for most pi^e-service teachers; Another benefit is that there is increased 
contact between school /and university faculties • and prospect ive_ teachers 
enhance that communication by carrying requests from the school and by 
borrowing equipment and materials and by bringing up«to<-date ^nformation 
from the college. ' , ' ^ ^ 

Changing courses and curricula ^ the faculty pastime - may turn out to be 
highly valuable ff new kinds of teaching are being tried, rather than the 
usual changes in subject matter. The most effective approach developed 
with UPSTEP support might be called basic science process. It is an v 
"inquiry" progriam 1:hat deals with science kncJwledge by asking-, " '*Why do ^ 
*we believe £^ . , how do we knpw . . . and what is the evidence?" 
Mathematicar reasoning is mastered through its" use where appropriate in 
answering the question. The course is designed so that students are 
challenged at their" own academic and Piaeetian intellectual .levels. 

■ ■ lb 

Orie of the^least exp^ected: revelations of the work of designing this course 
is this finding: When attempting new science instructional units .(from ^ 
SCIS, for example) the responseb of CoH^^e juniors whd^ are prospective 
elem^^taVy teachers does not differ from' the response of 10-year old 
students. Thus, 'it is clear that one does not learn science process by 
being told 'about ^'^it or b^ reeding about it. Th6 beginner in science 
inquiry star t,s at the beginning, regardless of his oif.her agei ' ' f 

Thermost tangible clj^nge re'sj^lting from UPSTEP grants in several institu- 
tions is^ a science teaching resource center. There are severalL-yarieties , 
but all contain equipment Frpm several different cojurses and curricula. 
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that pre-servlce and in-service teachers may borrow. Faculty members use 
[the materials for demonstraf l^s, or the center may be used ^or classes. 
And of cdurse , gtadtiate stud^ts make use of the resources that are assembled 
in one'place. The Center is best when it becomes a meeting place b£ pre- 
serV^ice and in-service tiratherg and alBvthe other educationar prof essionals. 
Frequently, we find it serves the furthej^^ of prpviding the common 

ground needed to bring science mathemaftj^ and education faculties together. 

Thfe printipal acheivement of UPSTEP has been to demonstrate the value of ^ 
a few programs that have succeeded in, the TJreparatlon of teachers more 
competent tjian the new graduates of a decade ago." 

*4 , The principal challenge UPSTElP, now faces is to foster' widespread adoption 
of thje innovative' apj^roaches that wtorked so well for their authors. /We 
have therefore shifted gears and will be testing some ^adoption mechanisms 
along with a continuing search for new and better ways of teaching science 
teachers. / . ^ ' 



V 



Donald C. McGuit^e, Project Manager 
Experiiriiental Pro ject;s and Developing 

Programs Group 
National Science Foundation. 
Washington, D. C. 
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Academic yeAr 1975-76 is Purdue's fourth" year in UBSTEP. ^ 
The students who started in the Fall semestyer, 1972, are now, student 
.teachers. I Preliminary fesqlts of extensiye evaluation studies 
provi4e substantial evidence of UPSTEP'S influence on their 
-Performahce in the classroom. It seems clear that -at Purdue we ' 
are demonstrating the efficacy of two fundamental pi^ecepts: . 
prospecti^^e \^elementary teachers can and do learn to "do" science ' 
and by so doing are able to lead children through the saffne .kiifl of 
inquiry-oriented ^counters. * 

The necessary ingred\Lents aije easy^Viough to list; they are 



< 



harder to realize, . / 

' . ■ i . ■ . I ■ . 

College science faculties must be willing to forsake some 
topic coverage in fayor of scienqe: -Inquiry as a worthy 
goal. " ' ' . , r; 



1. 



2. 
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Knowing the style of cognitive deyelopmeiit of the. learner 
is an essential diagnostic da'tum in arranging for his or 
her science expierienc^s. , 

■ ■'■ \ ) ' V.-. - ^ ■ 

Science educators responsible for the forin^l pedagogical] 
components > of ^uch a program must work closely wi.th 
colleagues who teach the science courses. 

ExteTfiSlve and carefully structured field experience 
in wtftch the students can practice teaching lis an 
extremely valuable component. ' - 



All pf these ingredients require, commitment: A commitment oJ 
time, of resources, and of energy. Their application necessitates a 
much greater tJian typical commitment to an undeirgraduate instructional 
program than mafny universities expect to make. There are no easy 
or*cheap mean's of pr'ovidii^ijg, a high quality program in teacher At 
education. , ' . * / 

.JJPSTEP is demonstrating how to make ^ ^[uantum improvement in the 
quality of certified teachers. It remains for th,e educational ; 
community and the citizenry to irisist on its widespread implementation. 

, ^ ■ . • r . • - 




R. B. Kane / 
Chairman, Department of Education and 
Director, Teacher Education 
Purdue University , / 



^ Teacher training has always been a cpmplex Xindertaklnfe., No bthet" 
profession is ari well known'to &o many and yet understood by s,o few.. 
^The union of content acquisition plus the translation of ^hie into 
appropriate teaching lessons augmented by field tieaching^ext^erience ]^ 
has bpen ^ persistent problem in teacher preparation. 

Through the^ ^cooperation of the National Science FounJlation 
(UPSTEP), a trichotbmous approach to the improvement of tb\ under- 
graduate preparation of elementary teachters in scieqce^waS undertaken 
at ^rdue University. This approach integrated spienee content to 
continued methodology to early and continuect ^leld experience. Thrpugh 
this model teacher education program^ prosjpectfve -elementary teachers 
were taught science through inquiacy* Continued methodology Jwas* 
constantly tied to previously acquired science content and' t/iranslated • 
Into viabie teaching lesions. Teaching experience, over a^bur year 
periodi gained through' practice and direct involvemejjrr with ' j 
elementary children. 

Evidenflie gathered during the first three years of the UPSTEP 
>project strongly suggest that this apprprach provides a unified, 
humanistic approach to the preparat^ion of prospective elementary^ 
teaqhers. . The UPSTEP :tnodel for teacher preparation has broad ^ 
implication for. the improvement of teacher education^. at -Purdue 
University and otKer institutions itivolv^d in tieacher education who 
wish to examine this model*- ' 




Robert L. Ringel 
Dean, School (si Humanities, 
Social Science and Education 



V 



r ; 10 



>imDUE .UNI VERS I'J^Y und1!:rgi(auuate phi;-seiwi^^^ \ 

, • TEACHER EDUCATION^PROGRAM (UPSTEP) ' , . • 

/ ■ ' . . ' • •■ ■ . . ' ' ■. ■ ° . • ■ 

What Instigated tAe Purdue U,P§TEP Prdject? * ' . , ' 

. , 'At Purdue University, as part^/i^f^^Ehcundergradua curriculum) 

prospective elementary ^eacher^^are required to take f if teerub»urs:^ofii^ 
science. This involves tlhree mandated* science courses (Biology 205, 
1 Biology 206, and Physicg 210) and t^ elected sqlence courses. The 
-most popular elected spience courses by prospective elementary teacher 
are meteroldgy ,^strOn^y, physical geology.|j|^nd his tor ica-3r geology. 
; Rarely do prospective clehiqntary teachcr*!3 choose to engage in another*" 



physics course<or add a Qourfie frbm the chemistry area. This traditi 
approach to fulfilling thq «cie.m:e requirement is then capped by an ^ 
elementary science^Tfethd'ds course ^iven in the senior ye^ir prior to 

student, teaching. - : ■ . ' 

- - . , - ■ ; / \ ' 

This approach has some serious shortcdmings . They are as follows 

This approach to the /sciefnce preparation of prospective 
elementary s teachers was . f raginented. In many caises it was 
irrelevant to either the d^^:^cipline or the teaching ^of science 
ill th^. elementary school,* For m§ny students this resulted in 
^ thing more than memorization of the minutia of science. The 
five courses>ln science did not "hang together," for.np story 
lii^ bonded these d is cTp line ^ . , The p^udejits exited with a 
dtsjointed view of what science . is. Freshmafh elementary educa- 
^ • tion^'majors can be^ characterized ds having a^ stroiig liegative . 
• ' * at^iit-ud'^ tbward science when tl}ey arrive ^^Tthe universltjy . " 

Thfe range of disaffection runs from boredom and diTslike to . . 
apprehension and fear. Unfbrtunateily^ exposure to college 
level Science ^p^erses did nothing tp improve ^his .attitude,. 
In fact, the negative attitude wap of,ten ytreinforc^ 

Prospective eljBmentary teachers are *introdC\:ed too late 
■ • to elementary method courses (usually ii^ their juftior and 
senior year)* » . , V 

. ■•■ . ■ V- . • .■ - . 

And, prospective elementary teachers in most, cases, hav« 
little, ifl^any,. direct contact with' cjiildren. Many prospective 
elementary teachers approach student ^€eaching with fear and 
trepidation. " , ^ 



^ . Prospective elementary teachets exposed to the spirit;. and intent 
Of , the national elementary science^ curriculum pro^Jects, surch tfs Science • 
A ProceSB Approach (iS-APA) J Scienci^ Currlc^ulupi Improvement Study (SCIS) i 
and Elementary. Science Study (^SS) have changed frofh s.kJptibs af,.s^i 
dnstriiction for elementary school children into beJlieveiffii ,;of science 



Instruction for Elementary school children. The naturalnAss of insti^uc-i 



\lon in. t^ processes of science (S-APA), the sti^ucture and order of ther- 
pro(;eflB~^lus content (SCIS), and the creativeness o£: the > Elementary ' 
Science Study units made sciencfe palatable for pro6i>eGtiye elementary 
teachers. Science thus p.res'ented in thee science methods course was 
reported by students as interesting, relevant, and thoroughly enjoyabl0. 
The intrinsic poweV\of' inquiry was strongly evi^epced^^^hd, indeed, ' there 
was a joy in the realization; of one s ability to pur^iie an in^stfi'gation, 
^ igather dati*, control variables, and conclude something based on one's 
confidence in oi(e's' observations. ^ Students Wnd^red why they were nbt 
able to garner this same set of experiences from; the rec^uired college- ^ 
• ^ level science courses, * ' . , • 

« Through the cooperation of Ihe National Selene^ Fpundation a'Vuot'^ 
Uijdergraduate Pre^-Service Teacher Edycation program was initialed. / The' 
pilot/ program is to -culminate in a model program for the pj^eparation of 
elementary teachers at Purdue University. Subseijuently, it is planned 
that this program could be offered as a nuDde'l for possible adoption by 
other teacher training institutions. • » 

Objectives of the Project . ' 

The Purdue University uPSTEP 'p^^ itSrma^Jor ob|ectiv^ . 

To instrtute a pilot program in t{ie undergraduate preparation in 

science for elementary' teachers leading to th^ development of a six- 

■ : ■■ '■ ■ . • •' ■ • * '■' . ■ • . 

semestelc^'integrated scienc^-meth9dology' course coUpled;with early arid 
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Continue;! elementary school ^teaching expedience. • . 

Additional^ bbjfectives are: ' \ 

To identify a 'conceptual framework* for the integration of basic ' 
science around the theme •'Man and^His Environment." 

^ To select content according to the following critiaria: 
- ' aj^^-lrtte^'^Eac^ intellectual development by the studei\ 

' • b. the ihtellectual power o|: significance of the concept;, 

. -c. the probability of the material being included in an 
. -"elementary science program; 

^ ' d. the social significance ani Relevance of the material tO 

the students taking the course. * 

^ . »■ * ■ 

' ^ To provide experiences for prospinctive elementary teachers^consistei 
with the nature of scientific inquiry, resulting in an understanding of 
the processes of science as demonstrated by performances in^relation to 
care fu?i{j^' structured behavioral objectives. 

To increase the number of undergraduates in eleme/tary education wh« 
elect to acquire an endorsement in elementary science^education. ^ 

To determine if teacher attitude toward the teaching of science is 
affe<:ted by an integrated approach to science instruction at' the under- 
graduate level. » 
Program Description 

The Purdue University UPSTEP project initiatecl in the fall, 197: 

involving 63 freshman students. These students were randomly selected 
. from a larger group of students, all of (whom expressed some interest in 
an elementary education major. ^ 

To rectify some of the shortcomings of the fragmented approach to 
the undergraduate science preparation of prospective elementary teachers. 
. it was decided that the elem^tary science methods course would bo offeri 
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first and the subsequent five science courses would be presented through 
an integrated' science approach, llie major theme or story line that 
pervaded throughout these five courses was *'Man and His Environment" as 
related to "Survival in the face of, Change." The first course in the 
flvfi->course science^ sequence "presented .units designee! to lead the students 
through explpratlon, ' invention, - and dis'covery ' toward anr understanding 
of the concept' of a population and tht; formulation of a ^model of population 
growth* Tbis topic was follox^ed try a unit designed to guide the students 
tiirough l^nquiry to the invention of the MendeJ?ian mbdeL oJE the gene. This 
study led subsequentlV to .theii: recognition of sources of genetic vari^atidn 
(mutation, recombination) and of the. concept of genes in population^. 
FinaLiy, a population was followed through several generations and / * 
eviderfcfes ^or equilibria or shifts in gene frequen^:|p8 were observed. 

Involvement with the students in their first course demonstrated 
conclusively* that 'inquiry into flic simplest concepts of science proved 
to be a rigorous task. Although the students were enthusiastic about 
the cokT^se and recognized the importance of being tiJught science through 
l^nquiry, most students experienced great difficulty in generating original 
ideas from their own experiences. \ Particularly revealing were- the early 
results of Piagetian task analysis which reye^led that approximately ' fifty 
percent of the students in both the experimental and the control group 
were at tl^e Qoncr^e stage of int^ll^ectual development and another twenty 
five percent were in the midst of transition to formal thought. It is not 
the discipline that determines what should be taught, but rather where 
the students are intellectually. Recofgnizing this, it was realized that 
many of the important concepts of science are too abstract for meaningful 
inquiry. In fact, materials froiu ih^^ elementary science projects often 
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provide excellent examples of appropriate inquiry activities for prospec- 
tive elementary teachers. 

, With the experiences of the first year as a guide the second and 
third semester courses were^ designed to help' students generate a better 
understanding of their physical, environirient, These_, courses , while ent;itled 
physics and chemistry, address themselves"^ not only to the content of science, 
but principally to the integration of scientific thought as direc.ted toward 
the pursuit of understated ing. All knowledge was presented in atTsLnquiry 
manner. Inquiry was orchestrated about the questions, "How ^o I know 

Why do I believe and, What is ' the evidence?" ^ ^ 

*• 

' ' The content of the physics courses was selected to guide the students 

o ^ 

toward an understanding of such things as thq difference between a chemical 
and a physical change, conservation of mass and properties of "matter. 
These activities- formed the basis for the building of a particulate model 

of the atom. In addition, a year long sequence of obsei;vations enabled 

■* . ^ . , 

students to understand why we believe in the sphericity- of the earth and 
to develop a model of our solar system and the universe. The ESS unit - 
Batteries and Bulbs formed the basis of a unit designecl to develop oper- 
ational definitions of such things as circuits, resistance and related 
electrical phenomenon. Finally, inqtf'iry activities were designed considering 
the concept ot motion from Aristotle to Newton. Materials from Professor 
Arnold Aro.As ' (University of Washington) adapCa^ion of the Introductory 
Physical Science and the Project Physics Course were utilized in these 
couraes. ' 

'The four tl(^ and fifth semester science coursed consisted of an inte- 
gration of all disciplines. Special emphasis was given to biological and 
geological problems as they related to ecological and environmental con- 
cerns . A major emphasis was placed on ^outdoor activities inclyding extensive 



field wor4c designed to develop a secure understanding of the ecosystem 

model. Finally^the basic facts of sex and -drug education were ^presented 

utilizing individualized audio-tutorial instrucition (S. Postlethwaity. 

• " • ■ . ' ■ - ■ ^ •.' 

Purdue University). Sex and drug education were the only topics presented 

in an expository manner. Inquiry teaching pervaded all other instruction.' 

• ' ' " - * ♦ ^ ■ ^ V • 

Prior to the five science courses, students received a genital 

introduction to the methods of teaching elementary science to childrerv. 
This curricular rearrangement served sevei^al purposes 1) tt provided a 
background ^t the freshman level for the early engagement of prospective 
elementary teachers with children in teaching-learning situations, and 
2) it provided an opportunity for prospective elementary teachers, to rein- 
force their commitment to elementary education or, based on this contact., 
the opportunity to select an alternate career early in their scholastic 
program. This approach is deemed a vital component of the project. 

.The methods course*^ provided a broad foundation^ to teaching. with 
heavy emphasis on the philosophies of the major national curriculum 
programs suclj\ as S-APA, SCIS, and ESS, Prospective elementary science 
teachers were introduced to performance objectives, sequencing, micro- 
teaching, etc. The students were also exposed to a practical skills 
technique experience. In concert with the notion of students "out of 
their seat and on their feet" doing "hands-on" science, prospective 
elementary teachers learned to solder, work with glass, use an electric 
drill and saw, etc. These skills were utilized by the students in the 
cons true t.ion of physical constructs such as elcjsctyic boards, teisrariums, 
balances, etc. 



Concurrent with the subsequent oiwgf)ing science content, continued 
methodology was tied to on-going teaching e^cperiences with children. 
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This approach cbnstantly reinforced the notion that "how td teach" is . 

every bitas important as %hat to teachj' Thus, the general methods 

■ ' • -(■ ■ ' , " ■• . ' ' 

cburse and five science courses welded content £o methodology to experience 

Teaching experiences in the first ydar wer6 limited to several • 

critiques of "modlel" teaching situations using 3j:d grade childiwin fx:om 

a nearby public ^^ippl. • In the first semester o£ the second year, the' 

prospective science^<$achqrs *)were assigned to (jeach in the primary grades 



'(first and second glides) # jf^tilfhis was expanded during .the '^econd sejnester 
"'to include the intermediate grades (fourth through Syixth grade) ^ They 
taught sj.x, one-half hour to one hour lessons each s)emester» Ea^ 

lesson was preceded by a one hour^ planning session with one of the . ' 

• , • . ■ ■ 

staff members. Each lesson was video » taxied . The wepk ^following the ^ 

teaching stint -Was reserved for a one hour critique of - the teach 1kg ' 

lesson. Lessons were selected from S-APA, SCIS, and ESS materials. 

At the end of the second year -the population of the learning groups 

was progressively increased from one or two to ten students. Thus,. 

by the and of the second year each^ participant had e^^perlenced teaching 

at all grade levels (one through six) and had begun working with large 

groups of childfenw Having had this varied grade level experience,, the 

pjrfticipants were directed to select a grade level of their choice to 

fulfill the third year teaching experf^nce. Traditionally, eighty to 



ninety percent of .the prospective elementary teachers elect tq^- teach 
third grade and lower. Over fifty percent of the UPSTEP participants 
elected to teach fourth grade and above. It is believed that this shift 
was due to the varied experiences (first through sixth grade) acquired 
over the two year period. Aa always, tivery attempt was made to develop 
within the prospective^ -elementary science teachers a spirit of self 
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analysis and general acQeptance pf constructive criticism, ' ) 

Accepting that teacheriJ will tonch as they have been taught, h/ 
cojistant model of inquiry teaching was pu^ 'be lore the pro;spcctlve clciur 
^ entary science teachers. Stre^ie was on the development of science out - ^ 

■ i • ■ ■ -■ • • .•■ , • . •„ 

of direct experiences., in lieu of.;exposition of the ;facts of science and 
, njemorization of ^he same, Stud^Ats vei^fe engaged in tlW processes of ' ' 
scdende and were le^ to discovering the usefulness of itiodfels and gene^rdl- 
izatibns. The emphasis was on the ^:i^deas of science rather than the voca- 
'bul^ry of^cience, ^he students'w^re, constantly challenged through 



disjfcu^sions and questioning to a revision of faul-ty thinking rather than 

' ^ ' ^ ■ : ' V- ' ■ ^ ' .# 

being told their answers were incorrect , i 

• - ■ ■ . • r . ■ • ■• ' ' 5^ ■ , ■ 

Training for Inq^tiry Teaching , ^ - 

' Recent natibnc^l curriculum projects inj^ elementary school science havd 

■ . ■ ' , - /■ ■ ^ • ^ , 

L resulted in the avfi^ifab'ility of excellent materials for teaching elementary 

3ncc*^:;^4f properly taught and\|^plemented, any of these projects (S-APA, 
, ESS) woul^d result ito excellentf instruction in science.. iWhile individual!) 
^ different, a common de^^omlnator among these elementary science prbjf&cts 
• is the idea of leaHiing througl^, inquiry . What j|i^ needed are prospective 
science "^teacliers who can teach science to children through inquiry. 

At the CQllcge: level , "tradt tional" science courses ^presented through 
inquity are sorely jlacking. It is imp^cs^tive that prospective science 
. teachers have expeijiences from whidh they can model their teaching of 

science,^ The integrated five seines t;fcr science sequence at Purdue Univer- 

) ■ ' ■ i ' ' * 

sity was structured , using thej liiquiry approach. This mdthod of instruction^ 

has apparent conseciiiences . If science is to b^^presented through cxplora- ■ 



tion, invention, and discovery, rather than through lecture and memo riz{it ion, 



ERIC 



J8 , 



time must be viewed a new perspective^ Only by ^Howing the students 



>time' to make mistakes , to experience the frustration of insufficient knowledge,, 

' . ^ ' <h / ' • . ' • 

and'^tb. sharpen their ideas through-pe^j: . interaction^ and class discussion^ 

can students experience the personal satisfaction ;^hat arises from; 
• » ' ' * * ^ ■■ I • • 

• achieving ynderstanding through their 'own iritellecpual efforts, if 

..... ^ ' ., ■ - ' ^ . > - « |- " ' " . >• 

there is a joy to sciericing, this is it. 



The approach 



♦ of ing^^ting on^i the purSKUt of u'nderstanding q 



tud^nts 



makes the uncovering of information more* importanj^ than the covering, of 
informationV This approa<^ restricts the contentj of a^course. Courfie 



.ourse 
ilue^ oi 



content reduction is not arrived at out of a d^srlegard for the.val 
information, but rathdr it st<3mis from a fulX realization of l^ow fiindamental 
time is for alloviiilg inquiry procescfi to proceed until understanding is 

achieved. A good mpdeX of^hquiry te^chlrfg cann6tr sacrifice t;Ve time required,; 



for understand inj^ to the demands .of cbmptehensiv^ 

Humanizing the Undergraduate Science Preparation 
of Prospective Elen\^tary Teachers 



erage. 



■ 1* 



Prospective elementary science teachers enter universities with little 
or no experience in making observations , basic laboratory skills ^ W know- ' 
ledge of how to apply elemontary mathematics to experimental resnltte. 
They also lack the^ ability -to independently and creatively corre la t^ an 
^sb^ract i,dea with a ^concrete situation. Exposure to 15 
science at the cfollege level does little ^o/obviate these 
Student teaching 'experiences usually supported this inadequacy of prepaij^ation, 
in that the students' behavior supported the old adage that "teachers wil\l 
teach as thoy have been taught." Inevitably, they resorted to a presentat i\^n 
of the facts of science with little or no attention to ho\7 they have beeri\ 
generated. Through the provision of a model of inquiry t 



hours qX '^x^dtttonaV 
deficiencies 



aching tWt: endui^c 



for a three year period, plus the continued, emphasi^ on co^nteht acquiWtion V 



via fti inqutry approach, and. through on-the-job teathihg experience, con- • 

coinmitant ^ith constant eV^^W^tion against an inquiry raodf^^ improved^ ^ 

.. ' ' . ■ , ' ^ ' ' ' ■ . '■ ■ ■ I> . ' " ■ ' 

inquiry teaching in the elementary sp^hool has resulted* ^ ' ^ 

• i * . ' : ^ ^ '■ • ■ • •■• , . ' ■ . ■ , . . ^ 

While basically concerned with /the- science? prephration of' prospec , 
elementary -science^ teachers, attention has been given -to^other aread that^ 
imjpinge on "gbod" teachi'tig. Students witJh recognisable problem? in^peech, 
composition,^ and handwriting , were tested and 'remedial wdrk was administered. 
It is ^recognized that stifdeftts cannot improve in these areas through a . ^ • 
crash program administered shortly before st^^id^nt teaching* commences • 
$ime^ Is. necessary -^td rembve these deficiencies , .thus , remediation yas ; ; 
initiated in the freshman year and where applicable, continxafed. 

. Most significant to, the.-Tt'^Jjrect' is the fact that the staff remained 
with'the students for th^ three ^year period.- The staffs' roles varied , . 
from classroom instructors ,^ monitors , administrators, eva],uatof^ "^^f teaching 
experiences, to couns^Vrs. Nevertheless, the continued tie to the^r^rogram 
was provided. . This close Association makes remediaticki, x^hei: than mere 
identificati^on of indiAltid^atl weaknesses, a j^ality. Counseling becomes 
an on-gbing, free wheeling process. * / . ^ 

* ' . ^ ' ■ ' ■ . ^ * , \ / . ^ * . ^ 

_^ome early favorable obs^vation^ associated with the program are 

clearly in evidence. Students havef become increasingly confident regarding 

their abJ^lity to solve problems in science. They atta0 problems with 

fexcitement and vigor. Inquiry .has become an active pjart of their vocabulary, 

their actioAs, and their student teaching performances . 

Negative attitudes toward science have been reversed as noted by 

continued ]^ositive statements ^bout science from the majority of the students. 

Xhis change is due^ in part to their successful Intellectual development through 

cognitive experiences. In part, it i& a reflection of the presentation of 



integrated science^ the relationship of 'the Science content^ to scienqe. 

iftetho^logy and to classroom teaching experience with children and the . ^ 

xontinuation"^ the same staff over a- three year* period •^.^ ' ^ 

The'sjpirtt of inquiry promoted throughout the program' was translated^ 

into effective inquiry teaching at the elementary s^ool level. This* 

• ^ . ■ . ,^ ' . . \ .W , **' 

program is not a cure-all for all that ails instructi^^n in the elementary 

schools -but it is a significant improvement What a ur^iques pleas'ure it is 

for, instructors to be able to. say with conviction to their students, "Teach 

' ; ■ ■ ' • : ■ ■ ' " 

^ais you have been taught; do as we say and do - Inquirel" 



4^ 
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EXPERIj!BfR 
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CONTENT 
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Speech, 
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Inquiry 
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INQU^tKY 
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3rd Grade 
Teaching 






Videcj 


Taping 



THE pIrST year 
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GRADE LEVEL 



HIYSICS 211A 



Video Taping 
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UJ GRADE LEVEL 



GEOSCiliNCE 
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HLOLOGY 595 



END OF THE THIRD YEAR 
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STUDKNT 
TEACH I Kc; 
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Evaluation " ■ 

; - Phase I ' 1972-75. The experimental group consisted of 63 freshmen 

Mndbmly selected from a group of .approximately 300 students enrolled 

in Biology 205/ "Biology for Elementary School Teachers". Tlu 
4 • . • ' _ ' f . ' 

r remaind'er of the Biology 205 Students served as t\ie control gjroup. 

q^jg following examinations were administered to bqth groups, 

ay Wisconsin Inventory , of Science Processes 
Tretest (1972) and Posttest (1975) 

b) Bratt Test of Attitude Towards Teaching and Teaching Sislence < 
> ' \ Pretest (1972) and Posttest (1975) ' ^ 

c) Sequentiarl Tests of Educational ProgressI <STEP) - Science 
Pretesty Form lA, 1972 and .Posttest, Form: iB,. 1 975 

d) . Piagetian Style Tasks ' - , 
Fifty^foy^ S's from the experimental and contr<il group 
were tested. Pretest, spring, 1973; Posttest^ spring. 1974 

Phase II 1975'i>77. The experimental program will continue tQ?b1e 

evaluated by"* obtaining data from three general sources| 1) StuHent 

teaqhers (seniors) who havci participated in the. ,UPSTEP program (testing i. 

in progress,- 1975-77) , 2) In-service teachers (UPSTEP graduates - to ^ 

be tested 1976-77), and 3) Elernerrrfraj;;^ school students of the in-service. ^ 

teachers (UPSTEP graduates - to be completed . 1976-77) . 

Pretest: Experimental and Control Groups i^fall , 1975 . ^ ' 

; a) CdncejpJtual Systems, , Test A (0* J« Harvey) , fall, 1975 

\ b) a;e.^^^^^ Checklist (f/F. Fuller),* fall, 1975 

• > , , / Experimental Group only, on-going^ valuation; 1975-77 

a) ^ Audio Tape Analysis ' 
. v - / r Interaction- Analysis Science Teaching (G. Hall) 

■ . \b) Visual Analysis 

- Inquiry Quotient Inventory (A. Lawson & A. De*^Vito) 

c) Inquiry Tape Analysis , :f 

\ • ' , • •/ . 

Elementary School Students 

■ , . ' ■ " '■ 

' Scieti'ce Teaching Checklist (M, Golman), To b^. . 

vf/^ Administered 1976-77. . 

;\ ■ . . * . 

Posttest: EK;perimcntal Group ^ 

* a) Conceptual Systems, l^est B (0. J. Harvey), spring, 1977 

b) Teacher Concern^s Checklist (F# F;:.FuHer), spring, 1977 



Sequential tests of Educational Progress and ' } 

Thjfe' Wisconsin Inventory of Science Processes Evaluation . ' 

' • ' y / -^^ ' • • . ^ - ■ , ■ • • ^' ^ M ' ■ 'f\ 

Of partlchlar interes^t' was the etftjct^f Ptoject UPSTEt on sciertce ' 
' , achievement; and dn knowledge o^ scienti^ic^ftethbdiology . Science achievemenC v 
tJ^c^ experimental and control groups was measured by the science version. .V 
the Sequential .Test of Educational/Processes (ETS, 'l957), This test, 
known as the STEP test, consists, of 30 items dealing with science skills • 
• and 'abilities. Knowledge of scientific methodoiogy'was^ measuired by the , 
Wisconsin Inventory oJE- Science Process (The Regents of the Uriiversity of ' 
/Wisconsin, 1967) . This instrumeTit , the WISP test, consists of '93 items 
■ which are conbferi^ed with the assumptions, activities^ objectives, and^pro* 
::'.;.^ducts of sciertce. ' ^ ;\ ' : 

. ^or each of these measurcf^ , groffp means were analyzed by means of a 
t^-test (tvo samples*, standard deviat toljiis equal but unknown) in an effort ' , 
to answer the .following questions: / . 

Were the experimental and control grbupis equal w^th respect 
to the dependent variables at the outset of t;he project;] . 

2« Did group means increase signif ican|:ly over the cou:rfie ot tht 
students' undergraduate carpers within each group?v ' ' 

3,^ ' Was- there a significant ^iffeircnce between thic experimental and 
■ - ' control gr«€)up means at the end of t|^e* project? ;V 

li^ reporting the results of this analysis, means and specific._t values 
will be reported whenever the '^dif f erfence between group ' means ■i$; sight^ 
Associated with each _t statlstic will be a £ value which indicates the """r ^ 
probability that a difference 6f that magnitude could have occurred by 
chance (e.g., p <c .01 indicates that such a difference could have occurred ' 
by chance only one t^.me iiti/Ji hundred). 

Analysis of the STEP |est data indicates that experimental and control 
group were equal with res^^ct to science aptitude at the. outset of theA^proJect. 
:/ Prior t6 student teaching, the control gr^oup deitfenstrated a bearly significant 
increase in: achievement in science (1972 X 28^80, 1975 X « 30.18,_t (224) =» 
1.52 p ,10).. However^ the experimental' group .showed far grcjafc^r achievement 
, ^ in science aptitude (1972 X = '^8.25, 1975 X = 3^.50,. (91) = 5.96,/ p <:^005).' 

Comparison of tht' 1975 STEP testj moans for the two groups shows the experimental 
mean to .bo significantly greater than that of the control groUp (experimental 
.X =^ 32.50^ control X = 30.18, t_ (83) = 1.72, p <.05). These results clearly 
^ support the hypothesis Utiat th& quantity of science content taught'via the 
, traditdonaV science approach for elementary education .majors is not as im« : 
portant as the quality of science covered in an integrated science approach, 
taught through, inquiry with understanding paramount to expansive science 
. ; coverage. . . 

Analysis of ^:ho 1972 WTSP test data In fie aids that the control group was 
slightly more knowledgoabio about scicncif icjnothodology than Che experimental 
group at thip; outset ol the program (control K 56.73, experimental X 54.98, 
• i (226) H33, p ^10), Howevor,, thtougu tho course of the tradifional 
elementary science leaching curriculum, the control group failed_to signi- 
ficantly increase their knowledge of scientific processes (1972 X « 56.73, 
\ ■ . > . ■ . ^^'A*^ ■ 



l975*X .«* 58.09>:; r. Yet the oxperimontal gtcJup iritrease.d ^herr scored V 
'WBBP test. -dramatically (197 t « 54.98, i9-75^'5f « 64o77, t (91) «'4.96, p<' 
v6a5). JE^lrthe1^ thb: 1975 WISJ?; t^st mean of t;he experimental- group was * 
also §Li'gnif ic^ntly greater than ttie control group mean (experimental X « ' 
^64.77, control Tf. « 5^^^^:^'0) 3.68, p< .0&^ : - / - " 

; * To further e'^b^^^ of the ptpgram, inbre kort^^ 

^^rifitiy^t variatice (ANOVA) welre conducted ori the WISP data. ; 2 x 2. 
:u^qua^^^^^ scores with Method (UPSTEP , ; 

Ext)eriniental vs. Control) and Time ,Opretest Vs; postfest measurement)" 
as major- factors^ A^ignificant effect for time; was \found (T » 13.45, , ' 
'df = 1/308, p < .005) favoriilg posttest nieasureWnt:. However; a - ^ 
sigxiificant Mbthtfd X Time interact ipn .(.F = 11.26/v.<If = 1/308, p < .005) 
Hars also^ found. A Newman-Keuls' Sequettial Range Test indicated that the 
two groups were equal with r(^sp6ct: to wtsp performance^ but that jtfte pQSt^ 
measurement scores for . the^^xperiii^ltntal ^^g significantly greWer ' 

(p < .01) thin the control (si^e i^ 1). . ■ ' " ! ,^ 




These results cloarly support tht^ hypothesis that the integrated 
Inquiry science approach, in meeting the elementary education majors' ' 
requirements. In scieniec j^ does up.c).crfltanding of thq X^svunp^. 

tions, activities, ob joct ives and products of sCvlcnce then the tr^i^tiotiiaX 
science approach currently lAiplemented at Purdue HJniversity. '-^1 



Btatt Test, of Attitude Towards Teaching and Teaching Science . 

r ' ( 

..K.i/ "'^ the yPSTEP project was the humanistic approach 

utilized throughout Phase 1 (1972-75) and the anticipated, continued applica- 
tion 'throughout Phase 11^1975^77). This approach consisted of tile uUllz" 
tlon of a permanent cadre of staff members who, in a variety of changina 
roles, progressed with the participants though the program. The staff 
tJ^n^ro L^m'^'T'' themselves to the continued marriage of content acqulal-, 
wJ??'in^r« '° ^"'^ continued field ex^«*1te^nc~e 

r«i«nniJinJ?: .^tt Continued staff involvomcnt more clpsoly matched alatf 
^eSrfii If. product- the training of outstanding elerientary 

teachers in science. This continued, involved teaching with its continued 
clos^ association with students and" considerations given to individual strength 
Tns^rui"^ ''^^^'^''t ^° the impact on science- related at uSdSk. 

^ratf J?73r ^^J^''^'^' '''' analysis.was the Bratt Attitude Test! 

.^uracc, ly/j;^ This te^rT also known as the BAT test, consists of 60 ' V 

■Intellectual and humanistic science and science teaching attitude fltatementa ^ 
Response to the items is on a five-point semantic d iff ^ential sLws^oiJly 
agree to strongly disagree). Intellectual attitude statements wete based 2 
knowledge pertaining to the teaching of science. Ijlu„,aniatic attitude stated' 
anf %'"Hrr' ^"^^"^^ '"""'^^^ t^*^ interaction between the teacSer 

WISP ^ests^ procedures were the same as those used'on the STEP and 

pretest measure ihdicatecf -that there were no signific^t 
u"^""^ between experimental and controlXg^oups at the Sutset 
of the study. However, posttest attitude scores for the experimental group 
were found to be significantly greater than those of the control group 
(experimental X = 21.30, control X = 17.19, jt = 2.68, df - 100, p < .005) 
In fact, the' traditional curricula prbduced no change in the attitudes of 
control subjects (1972 X =18.06, 1976 =17.19). , In comparison, the ' 
experimental group demonsti'fttecl a significant ii^rease in BAT scores (1972 X = 
18.56, 1976 X =21.30, t = 2.22, df =91, p < .02). These results indicate (1) 
1 ""^r . °' attitudes regardi^ng knowledge of science and science 

teaching and (2) a marked trend towards JtA>re humanistic attitudes towards 
students for subjects in the exper Rental groups ; 



'A .<«• 



In a fashion similar .to the a,ndlysis of the WISP data, ANDVA's were ' 
conducted on BAT scores using- the feame factorial design as described in the 
prevl0.»|9 section. Separate analyses were conducted on total scores as well 
as on intellectual and scientific subscales. 

« u ^^^Ki^ °^ ^^"^ ^"'^^^ ^h°^^^ no significant effects for eithe* 

Metho«or Time. However, analysis of the scientific attitude subscales showed 
significant main effects for Method (F =39.80, df « 1/330, p< .001) in favor 




means^ showed that the improvement of attitudes cowards science was far greater 
for the experimenjral group than for the control group (see Figure 2). 
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ANC^A of Humanitarian subatfale ^ores also ahowad algnlf leant main 
^ '•<i«cti for Mathod (P - 22,99, df - 1/330, p < .001) in favor of the experl- 
*«Bntal group aiad for Time (F - 42.37, df - l/a30, p < .001) In favor ofv^^ 
poacteat nieaaurement. Figure 3 presents a graph of cell meana. 




Pretest Posttest 




It is concluded that the continued association of^a consistent staff, 
personnel who^concerned themselves with the students as Individuals as well as 
the quality of the academics of science teaching can measurably Improve students 
intellectual and humanistic attitudes towards science and science teaching. 



EKLC 



PlagatUn-atyled tasks 

^Preteating waa conducted in April of 1973. Students were a(#ni8tered 
^Ipiiattery of Piagetian-style tasks in individual interviews o^ approximate!; 
30 ttfinutea each. Posttesting was condutted in a similar fashion in April of 
1974. The Interviews were conducted by two trained exmninars who had no 
knowledge of which students were members ^f the experimental; pr control groupi 
Students were assigned to the examiners at random times during the course of 
-the interviews. Each subject was interviewed by the same examiner during 
the pretest and poattes^t, ^ i'' 

The two groups consisted of students who during their freshmen year Were 
selTected from a group of approximately 300 students initially enrolled in 
Biology 205, Biology for Elementary School Teachers,. Pretests were admin- 
istered at the end of the second semester of the subject's freshmen year. 
At that time the experimental group of 20 students (19 famales, 1 male) 
ranged in age from 18.5 years to 19.7 years, mean age*of 19.0 years, and \he 
control group of 17 students (17' females, 0 males) ranged in age from 18.5 
years to 19.5 years, mean age of 19.1 years. ; ' 

Experimental and Control Group Comparison ' '" . 

Tabi^ 1 shows the results of the class if icatioh of experimental and 
control group subjects into substages of intellectual development for pre- 
.tests and poattests. In the experimental group, 7 of the 20 subjects gained 
two substages from pre- t^n^ posttesting (post-concrete operational to middle 
formal operational) and 10 participants each gained one subs tage.. One 
experimental subject showed no change from pre- to posttesting, while tWo 
showed a regression of one sub'stage (early formal operational to, post- 
concrete operational). Four of the fc^ncrol group subjects showed a pre- 



^ to posttest gain of two subs cages'^ while dne showed a gain of otiti substage, 
Of the remaining 12 students tested^ 9 showed no -change and three showed a 
loss of one substage. . ^ ^ 

A comparison of the mean pretest* and posttest levels sKows that the 
control group's pretest me^n level (4,65) was higher than that of the experi- 
mental group (4.20) • Applying the Mann-Whitney U Test, this difference was 
found not significant at the .05 level (U - 135.5, p - .27). The posttest 
mean levels of 5.30 for the experimental group and 5.06 flpr thte control 
group were also not significantly d;lfferent at the .05 level (U - 142.0, 
p » .19). The mean gain irt level by the .experimental group (1.10), howevef, 
was significantly. higher than that of the control group (.35) at the .01 
level CU =99.5, p « .01). ^ ' . 

TABLE 1 

■ / ■ , ■ • ■ 
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Experimental 




Control 








(N « 20) 




(N " 17) 




Substage 


Prete 


St Posttest 


Prete 


St Posttest 


Early concrete operational 


0 


' 0 


0 




b 


Middle concrete" operational 


1 


0 


0 




0 


J. 

Late concrete operational 


4 


0 


0 




1 


Post-concrete operational 


- 7 


4 


10 




5 


Early formal operational 


7 




4 




5 


Micldle formal operational 


0 




2 




5 


Late formal operational ; ^ 


' 1 




1 




1 



Since the control group mean pretest score was higher than that of the 
experimental group, the possibility existed that the smaller gainS4 made 
by the cbntrol group could have been due to a celting effect. To check this 
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possibility an analysis of covarlance removing effects of the pretejBt was 
carried out. The obtained P-ratlo of 3.33 (d.f. - 1,35) failed to reach 
significance at the .05 level. 

The sample used In the study was. ja s^ll one and all of the subjedts were 
preservlce elementary teachers. It Is therefore not possible to generalize 

from these /esults. Hdwever, the fact that gains In level of intellectual 

f — ' ■ /■ • ' . ■ 

functioning made by the expetimenyal group Involve^ In the UPSTEP project 
were significantly greater than the control group's gains suggests that 
currlcular materials which confront students with concrete materials and 
problems can promote the development of formal thinking abilities w ' 



moUE UNIVERSITY ' 
Freshtimn Year (1972-*r973) UPSTEP PROJECT. 

toblca Covered In Education 323 \ - The Teaching, of Science In the Element 

' School, Ist Semester, flrat year 



TOPICS: 



the elem< 



What 16 sclencf 7 

The Job of teaching science In tke elementary school. 
Drastic changes expected 

Should educatloij reflect the spirit of science * 
Overview of science In the elementary* school * , . ^ 

Overview' of science teaching in- the elementary school as purported by 
the three major, national curriculum, elementary school progVrams. , 
Science ^- A Process Approach :(S«>APA) ^ 
Science Curriculum Improvement Study (SCIS) 

Elementary Science ^Studv (ESS) A 
Instruction In the basic skills of science (S-APA) ^ • ^ 

Observation i " ' 

Using the five senses^ 

Static observations vs. dynattilc observations 

IncTlrecp ot>servatlons vs direct observations ^ 

Myatery boxes 
Inferring vs observing v 
Classification > >^ 

Similarities and ' Differences (At tribute Games) * . 

Position ^d Motion 

' Number liij^e \ * ^ 

Grid coordinates 
3»dlmenslona^ space' 

Polar coprdlnates \ * / . 

Longitude ^and latitude ' ' , 

Measurement \ 

Metric system ' \ 

Precision and accuracy \ ^ \ • 

Pressure, and area ^ ^ V • , 

Length, width and height 

^Volume . ■ ^ • 

.Surface area " 

Weight , }\ , ' V 

Mass ■ ,9' 

Density 
Pressure 
Equal arm balance ' . ' 

Nbrmal variations ' - ' ' ; 

Inferring/Predicting ^ 
(Graphing 

Spacfe/Tlme, relations " > ^ ■ 

Formulating hypothesis 

Controlling variables * ^ 

Interpreting data , 

Operational definitions > 

Formulating models ^ , 
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, Problem aolving and inquiry approach to learning , 
An inquiry inodel * 
Exploration 
Invention ' 
Aiscbyery ^ 
• 4rProblem solving situations via an inquiry approach 
- Surface 9 tension, cohesion,, and adhesion 
Why does a burning candle go out? 
Th6 glass rod cxperimerit 
The baggie garden experimient 
Healwortha, . ^ . 
' • ^'Tangrams, . * " ' ' 

Inference boards' ' V 

Thq Cartesian diver 
HiCTo Teachirlg involvement . 
Questioning and Listening • - 
Writing performance objectives ' 
Evaluation in the elementary school 
Construction of science materials • 
Terrariums . 
'Electric boards ^ 
Weather apparatus, etc. 
Science Marathon day* " 

Identification of basic tools for "sciencing" / 

linking a colleetion . tank, , 

Sfoldering 

Bending and cutting glass 
Counting calories 

Parallel and seried electrical hookups ^ 
. " Magnetism i ' 

Drilling and. sawing wood" 

Lighting a propane tank,^etc, » " ^ 

' Safety in science teaching (T* ^ 

/ How to survive a field- trip . I 

Field trip day . . • Mini-cours^ festival (Lebanon, IN) 

Topics Covered in Biology 206N , - 2nd Semester, first year 



TOPICS: . ' ^ 

Populations 

constants and graphing 

using the compound -mijcro scope 

scientific notattGns ) s '\ 
hemacytometer \ 
dilution ' . t 

. yeast experiment ^ ' . 
0 *bbservations of paramecia 

competition' in paramjpcia . 

daphnia - hydra / 

density 
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Sophnore Year (1973-1974) 
Topics CoveredSjla Physics ZiOA 



le course begins with selected portions of College Introductory 
Science, Prentice-Hall, Inc., 1969 and continues With selected 
porKlons of the Project Physics Course, Hplt^ Rinehart and Winston, 1970» 




Ist \Senie0tery second year 



I, nv/on. 



&nd stars 



Astronomy Part I 

Sifhple observations of the sun, 
' Measuring . • 

JLinear measurements " . *C 
linear measurements using metric units 
making comparisons using a balance 
orderinMplan^ -figures by area 

estimat^an and comparisons using the metric system 
measurin^volumes* 

Aistronomy Part II 

laotion of the earth in relation to the .sun, moon, and stars 
Density * 

Astronomy Part III 

a model of the celestial system 
A model for the composition of* matter ' . 

thermal expansion of solids, liquids, and. guises ^ .' ^ 
Solutions ' 

solubility \ . . 

decomposition and synthesis of water electrolysis * 
Electricity 



Battery and Bulbs 
Topics Covered in jPhysics 211A 
TOPICS: 



2nd Semester, second year 



Compounds ^and mixtures 
Building and remodeling ' r 
" Laws of definite and multiple proportion* 

^ Motion ' 

Position, change in position, instant of time, and interval of tiifte 

Strobos cop tc photography of moving objects 
Velocity ^ 

Average velocity 

Instantaneous velocity 

Accele^t^ation 
Actions, inactions, and reactions 

Concepts, models, and theories .are indyiced from observations that the 
students themselves can encompass, rather than from obscure a 
priori dicta* 



EKLC 
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Junlor Year (1974-1975) 



' Topics Coverfed In Bftlogy 205N ^ - Ist Semcstfer, third year, 

TOPICS: 



Plage t testing techniqu^es promoted in preparation for testing of 

elementary school children ^ 
Plage t Ian testing kits distributed and testing assignments made • 



ECOSYSTEM ' * ' ^ . 

Group aquarium-terrarium systems assembled (8) 

Topics povered related to the aquairium-terrariutn ecosystem: '^"^ 
Introduction at the appropriate time into- the systetn: Plants, 
brine shiripip, isopods, frogs, polywpgs, gupples, chamelepn 
and mealworms - , ' ' 

Decomposition . ' - , 

Plant grpwth ' . 

^ Light and temperature ' 

Interrelationship between plants and animals 
, Food chains 

Bromo-Thymol Blue experiment , , 

Interrelationship of snails, plants .carbon dioxide, and oxygen 
Scientific American Reprint readings related to ecosystems ^ 
Nitrogen Cycle ^ t 

^ Carbon Cycle 
Oxygen Cycle 

Water Cycle ' \ ■ % 

Energy Cycle of the Biosphere 
Energy Cycle of the Earth 
Biosphere . ' 
Carbon dioxide and oxygen cycle 

Nitrogen jcycle • ^ 

: ; . y * ' ' 

Ecosystem - a way of looking at the environment (as a model). 

Function of respiration and photosynthesis, in^elatlon to energy 
^ Producer, primary" consumers , secondary consumers 
Pyramid of, energy ^ / 

Habitat anci niche V 

The concept of steps up from indlviclual organisms to blome 
» The effect of man on his environment 

Pesticides and herbicides and how they effect the environment 

Fresh water pond succession / . 

Human reproduction (audio- tutor ial sex education unit) t 

Tree identification "Fifty Trees in'indiana" 

Plus jaccompanylng appropriate teachlhg methodology to translate these topics 
into viable elementary school lessons 
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Tciplcs Covetfed 'in Biology 395N - ' Semester , thtrd year 



4» 



TOPICS: 



Rock and mineral unit . 

Identification of basic rock forming minerals (9) _ * 

Roc^ and mineral puzzle , ^ 

Mineral puzzle » 

Construction of a basic rock- forming mineral calculator , 
Weathering of rock ' \ ' * . ' ' 

Metamorphlc vs igneous vs sedimentary, rock » * 

Science - A Process Approach (S-APA) exercise in classifying minerals 
:$ed imen t a t ion exper iment 

Making a rock (cementation process) , ' 

Elementary Science Study (ESS) lesson planning .in preparation for a three 
week teaching stint with children in the local public school by the 
UPSTEP partibiparits, ^ ' ^ . ; 

, ; ' ■ ' ' . X ^ ■ ' ' • . ^• 

Drug unit r ^ , % . 

Marijuana, drug education minicourse^ alcoholism-.sourcei of infor-. 

mationi annotated bibliography, examination of exemplar sex education 
programs in the elementary school. 

Woodland fj.eld experience * 

Topics covered in woodland field trips ■>■ 
adaptation 
organisms 
soil examination 

soil samples taken and examined in. the laboratory 
agar plate experiment 

soil and leaf agar innoculations made* . ^ 

soil samplesjat various depths in various locations taken and 

examined; samples were dried out and various life form^ 

contained within and driven off examined, ^ 
. soil- sample dilution expeririieiit ' * - 

The Stream , ^ 

Observations and collection of stream plants and organisms ^ 
Comparisons of samples from various collection sites 

Wildf lower unit 

Marsh unit 

Observation of a marsh environment 
Detailed study of the red-winged blackbird 

Plus accompanying appropriate te^hing methodolojgy to translate thes^ 
topics into viable elementary school lessons 
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Unit I - POPULATIONS' v !V:B^^ 2nd Seniester, first year 

P^; ^ Yeast, Experiment ' ^i:^* • ' ■ ;*i::::vV'' * ' . ' '• , • 

4 OM^otlyea ; -mm ' 

Upon completion of this activity the student will bq able .to; V 

ar inoculate a culture medium with yeast cells and count 
" the nufaiber of cells in samples of the culture over a * 
J.O«day period • 

b# ^express the number of cells counted with the, h^^nacyto•• 
.^ meter in terms of cells /ml • * * , 
^ c, construct an appropriable graph of his data. / 
d, accurately interpret his reisults, . 

2. ProGgdure:' . , ^ . ..• ^' " ■■'t^'-'' 

Inoculate l25.ml iof pterlie'Vafcet^^^^^ i;g^ram of dry yeast. 
»'i Shake' the flask- t^ suspenA^^t^i^ 1 ml of the 

su8p<|^filDn tJ'99 of water. Shake the second dilution, 
' Xhen ttans^ejc 1 ml of ^ this suspension to each of 2 flasks of 
, ' -49 ml of culture itiedium. Incubate one flask at 30 C and the 
V other at 20 C*^ 

Count the number of cells in a sample of the second^ dilution, 
and determine the number of yeast cells added to the 49 ml of 
culture medium. Convert thin concentration to number of cells 
per ml in- thd 50 ,ml yeasc cultures* - . ^ 

For a period of 10 days, cbunt and record the number of yeast 
^cells in each of the two cultures every day, '<:^ 
■■ - ' ^ ' ■ . ■ . ' . ' 

3« Evaluation ; ^ • i * ^ 

Present your* results in the form of (an) appropriate graph(s) 
T and write a, short paper discussing the observations ybu'have 
' made. Include in yotir discussion ahy of the following points 
' or questions which may be applicable to your results, 

I , a^* Experimental error, jv ' ' 

.v h. Any differences in the Vj^)^-'d^ of a populatipn, !. 

* Any differerjces betw^p^l^^^^^ (i,6,,20°C 

' . and 30°C)/ " ' ' j f : 

d. If any differences were observed, how might they Sef^ 

. explained 2 S'^ .'>i - '■■'^ ■■. ' -■ \\ '' ■' ■• 

e. How do your results compare to* the Awful Alfred iwidp 

' f. Use your results to formulate a ^odel of population growth, 

g. Can you generalize from your model to other populations? 

" , Wliat would you have to do /to test the pqj^er of your 'model 

in making predictions? 

h, r Can an. incorrect model be a ''good" nipdel?' • 
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Unit ^• PfrPUUTIONS 
^» Referancos! 



a. Anderaon^ R. Di, Devlto, A., Dyrll, 0,E#v Kellog, M., 
KochendDrfer,n :Arid \tL^f^^^ J. 1 9 70^r > J>*^e lop in<^ 
ChlXdr^n'a thinking Through Science^ Prentlce^Ha^ ijic. 

• Epglewood Cllff9^ New Jeraey, p. 6l«6 7 . . 

b. : ;. m Environmental Sciences FoundAtibn, Inc,^ 1972, 

^ The Rlae and Fall of a Yeaat Conmunlty . National Wildlife 
Federation. Washington, &;C, .20pp^ ^ 



\ 
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Unit f -^COPULATIONS 
G« ObaervXtlons o£ Patamecla' ^ 
!• &bAB€tlvea:> 



BIOLOGY 206N 



2nd Semester, flrat yeaf 



Upon complietion of thigpictivity the &tbdent r^;J,ll be able to: 

a, estimate, the l^.n^th and width of the organisms .In a . 
• Patamecia cultui"©;*^ * ' ^ > ' 

* / b, estimate the ;,r^te of swimming of t;he orgarfidmd' in a • 

. Param^cia cuttuVe*. H 

c, ' de6pribe |:^e shape of the organisiiis in a Paramecitf culture, 

d, describe structured oi .^behaviors which wlj 1 help.. to 
. I^^ailtify these organisms * ' . 

(Plaice a few drops of the Paramecta culture on atrf^^tch glas$v: \ 
U^lng a . hand lens and a light source' below the wtftdh glass ^ ^ 1':;' 
examine the culture. ' " . , 

Next, make a wet mount from the cultur^^nd examine it with a 
compound microscope* When .appropriate, a drop of Protoslo 
added to your sllde.wi^iL. :^ Paramecia and make it easier", 

to observe them. Whftt^i^ of adding a drop of ^vine- -i' 

gar to a jslide conCaitilhg^Par^ " 7 ?:; ^ 



3. Evaluation: 



When you have recorded enough observations to satisfy the ob-, 
. jjsctives consult with: an instructor. \^ 



I • POPblJ^TIONS 



niOLOCY 206N 



2nd SemosLcr, flrsL year 



Competition in Paramecia 

!• Qblectives ; 

Upon completion of this activity the student will be able to: 

a» count £^nd classify the organisms in a six day culture 
of Paramecia, 

b# construct an appropriate graph (s) showing the relation- 
ships among the counts from the six day culture and 
data given from a two and a twelve day culture, 

c, accurately interpret the results obtained from a two,* 
six, and twelve day culture of Paramecia. 

d, construct and interpret a graph of data given from 
another population of Paramecia. 

2. Procedure : 

Obtain five microscope slides and cover glasses. Vigorously 
shake the tube of six day Paramecin culture and as quickly as 
possible remove^ a sample with a pipette dropper. Make a wet 
mount using one drop of culture and one drop of Protoslo 
(or vinegar). Repeat this procedure until you have five wet 
mounts of the six day culture. Use your microscope to observe, 
classify and count the organl^md in each of the five slides. 
4f ihe culture is too conceftra^ed for convenient counting it 
may be necessary to make a seri^Fl dilution before classifying 
and counting. ^ 

3. Evaluation ; ' . \ 

a. combine your data from the six day culture with data 
given from a two and a twelve day culture. Graph tho 
data and be able to interpret these results. 
t>. given the data from a Paramecia population experiment 
fof Cause, graph the data and interpret tfie results, 
contrast the results of the two sets of data. When 
you are satisfied with your ability to discuss these, 
results, consult with an instructor. 

^ferencc : 

Cause, F. F., Ilic Struftj^le Kor Existence . Hafner Publishing 
.Company, New York, 1964. 163 pp. 
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Unit 7 
Checkout 



FORM A 



Physics 210A 
Is I Semester, second year 



1. In which of the configurations below will the bulb not llghL? 
In each case, explain why It will not light. 




(b) 




(e) 




(p) 




(f) 




2. From your observations of the configurations that make the bulb(s) light, 
can you. show any evidence for the directi^oti of "flow" in a circuit? 
Explain^ why or why not. 

3. Three idenLical light bulbs are connected as shown in the diagrams below. 





Fig. I 



Fig. TI 



Fig. Ill 



a) What will happen to each of the bulbs when Bdlb No, 1 is unscrewed 
from the socl^i!' (see Figure I). Explain. ' ^■ 

b) What will happen Lo each bulb in Figure II when lUilb No. 3 is 
unscrewed? Explain. 

c) In Figure III, a length of nichrome wire is placed between points 
A and R (see dashed line). What will happen to tht^>^brighLness (if 
anything) to Lhe bulbs? Explain. v 

; . ;j 

d) How would your iulswer to part "c^*' differ if the nt'cljjrome wire were 
replaced by copper wire? Explain. > 
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Unit 7^ . Physics 210A 

Checkout'' --^ FORM B 1st Semester, second year 

1^ Draw the vires that will make each bulb light. 





-€) 






-€) 



a) Circuit "A" below represents a configuration that results in the 

pink bulb glowing but not the ^lite bulb. How can you explain this? 



tlAll 



Q) 



white 




pink , 

'b) Suppose the circuit, is now changed to look like circuit "B" above. 
Explain %fhat you might^ see happening with regard to whether one or 
both bulbs light and the relative brightness. 



3, 



there any way that you can tell from your observations of tKe various 
battery-and-bulb configurations which direction the "flow of electricity", 
takes? Explain, . 



i3 
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Unit 7 
Checkout 



FORM C 



Physics 210A 
1st Semester, second "year 



1. / In which of the configurations below wiU each bulb light? Explain why 
the others will not light.. ,^ 



(a) 







(b) " 






















(e) 




(c) 




(f) 
\ 




From your investigations of the g/arious configurations of batteries and 
bulbs, what factors do you bell^eve influence the intensity or .strength 
ojE what is "flowing"" thr^gh the citcuit? ^ * ^ ' 

As you may have observed, when a light is turned off (or burned out) 
in a house, the other lights are not visibly affected. Based on your f 
observations of the different' types of arrangements that are possible ^ 
with the batteries and bulbs , explain how this i.s ](Sossible. Use 
. diagrams to siipport your explahations , 



} ■ ■ 



, , UNIT 5 - PART 1 

DECOMPOSITION AND SYNT11E;SIS OF WATER - 
A "TERMINAL? ACTIVITY 



Physics 210A 
Ist Setnester, second year 



INTRODUCTION 





Water, Water everjwjierel It/jgoes without saying that water is a very common 
and recognizable substanc^^^^ our environment. Moreover, it seems that no 
matter ^hat we do to it - boil it, freeze it, mix it with other substances - 
it sti/Ll remains water. The, early Greeks ev^h thpqght of it as the primary 
subsranc^ from which all other substances were derived. With the Invention 
of the electric cell by AlQ£tsandro Volt'a in 1800, studies in the newly- 
discovered area of ••elec^roidiFi^mistry" showed that water could quite easily 
be dcicompo^ed into more basic substances whose properties had no resemblance 
to /the properties of water. In this Unit we, will examine this process of 
electyplysis (and the opposite process called synthesis ) and make use of the 
insights gained in the examination bf these phenomena to begin formulating 
some initial concepts concerning electricity. 



OBJECTIVES 



After completion of bhe study of this Unit, you should be able to meet the 
following objectives: *^ 
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1. Describe in^your own words tl:^e basic regularity iq Nature which 
is illustrated by the spec^ic experience ^acquired in Experiment 
6.2 and illustrated further ;by the e^eriments described in 
Section 6.3. 

2* In the light of^i|5he sequence of experiments you will have per- 
' ^, formed with batteries, wires, bulbs, etc., give, in your own 
words, clwr operational def initions of the' concepts; "circuit 
"electric current.*' "conductor * an^ non-»conductor 

3. Be able to predict what will happen (lighting or not lighting of 
bplbs, relative brightness, etc^O of various circuits that might 
be proposed to you or that you yourself will invent, 

4, Out of your accumulation of experience since the beginning of 
this course (not confined to this Unit), give several exatnples/ 
of concepts that wehav6 invented; show how concrete experience 
led to the formation and definition of the concept; ii,nd show 
how the concept has given us a deeper insight into some aspect, 
orderliness, or relationship in Nature than we had prior to for- 
mation of the 'Concept. Then give an illustration of what we mean 
by a "model" in scientif,ic thought. (Note that a "model" utilizes 
a number of concepts and organizes them into a way of visualizing 
a process or a systematic behavior behind phenomena th§t we 
observe.) ^ ^ . 



ACTIVITIES 



I. . a) Do Experiment 6;2 and read Section 6'.3y While you are performing 

Experiment 6.2, estimate the volumes of gas that you are collects- — 
ing (very round numbers will do - - compare the test tube volumes 
with those of graduq^tpd cylinders) and, referring to the density 
data in Table 3.2, calculate the total mass of gas you are collect- 
ing and the total mass of liquid water that must be "used up" in 
order to form the amount of gas you collect. What is the volume 
, V- of the water "used up"? How does this volume compare with the 
volume of water initially in the test tube? State the. point of 
this calculation ancj result in your own. words. 

b) Do Problems 3 (replace the term "acid" in this problem by "sodium 
carbonate" • the latter being what you added to the water i'n your 
own experiment), 4, 4, 10. Read Problem 9; if you can show^that^ " 
you have already don^ a problem of this type, indicate the relevant 
work and proceed to tl^e next assignment. If you have not worked 
out a ptoblem essentially similar to 9, work out Problem 9 and 
discuss the conclusions to^be drawn from it. 

II. After you have completed assignments (a) and (b) above, proceed with the 
activifctea on -electricity as-^outlined in Part 2 of this Unit. Ask a 
staff member/ to help you get started. The staff will give you periodic 
guidance ana instructions' during this woij-k. 
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Physics 210A 
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UNIT 7 

SOME CURRF^NT IDl'.AS AliOUT 
RLECTRICI.'iY 



1st Semes'ter, second year 




/ 



INTRODUCTION f 

In the el.ementary science curricula, some consideration of what is usually 
called "current electricity" plays a key role in one or more stages of 
development ♦ In one of the curricula* (PSS) , it occupies an entire unit of 
observation .and inquiry. We shall digress for a brief examination of some 
of the most basic qualitative aspects of the phenomena associated with 
Current electricity. Our treatment of the materials will cut across the 
content of the various elementary curricula and will not exactly follow r 
any one of them. The emphasis will be on your own concept formation at 
an adlilt level ^^d nc^ on a specific presentation to children at some 
particjilar grade. ridfpCver, you may expect to pick up numerous ideas during 
this investigation that should be helpful to you in presenting these concept? 
to children. It should be emphasized that these activities, while appropria- 
te for elementary school students, are tich in conceptual ideas that can 
challenge the thjtnking of individuals at all age levels. 

We give the name "electricity" and use the adjective "electrical" in 
connection with the effects produded by batteries such as those utilized 
in Exp. 6.2. (Our household "electrical" outlets, of course, produce 
exactly similar effects with considerably greater intensity . ) Let us under- 
stand from the start that electricity is not some kind of substance or 
ma t^al - any more than ideas such as length, time, heat, or temperature' 
refet..to substances or materials. 

The situation is perhaps best understood if we first turn back to re-examine - 
the manner in which we use the familiar word "gravity." From our sensation 
of having to support an object to keep, it from falling towards the earth and 
from our observation that unsupported 'objects always do fall freely, contin- 
ually increasing in speed, we begin to visualize the earth as attracting all 
objects toward itself. (With deepening perception of the underlying order 
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and connection anujng universal physical phenomena, we subsequently realize 
that all objects attract each other in exactly the s^me way as the earth 
seems to attract us and all object,s.) We use the word "gravity"^ as a name 
for. this mysterious effect, an effect that we are not able to "explain'V or ' 
describe. in terms of some process .or action. The sophisticated name thus 
serves not as an explanation but as a way of comzealii^g oui;' ignotance concern- 
ing this very famil^iar feffect. n» 

Although we havfe Ver,y extensive knowledge of how gravity refgulates and con- 
trols a 'huge arr^y of universal physical phenomena, we have no idea at all 
Of what gravity "is." The situation with respect to electricity is very 
similar. Because of specific differences in context and character of rele- 
vant physical phenomena, we; ris cognize Xhat "gravity" ^nd "electricity" are 
two entirely different effects. Just as we know a very great deal about the 
workings gf gravity, so we also know a very great deal about the. workings of 
electWcity, but we still have no idea of what electricity "is." In order 
to handle some of these ideas in a correct and sound way with children, it 
is absolutely essential that you understand aspects such as dMbse referred 
to^in th^ preceding comments. There are many iijtstances in wSch it is at 
least as important to understand^ what iS' not known about a particular situa- r 
tion as to unclerstand what is known. ' ' 



OBJECTIVES 



1. In the light of the sequence of experiments you will haye performed with 
batteries, wires, bulbs, etc., give 3^ in your own words, clear qperatioiial 

. definitions of the concepts: "circuit", "electric current", "conductor 

and xlon-conductor". ^ . , • 

-• ' • * \ ^ 

2. Be able to predict what will happen (lighting or not lijghting of bulbs, 
relative brightness, etcw) of various circuits /that might be proposed to 
you or that you yourself will invent. / 

3. Out of your accumulation of experience sinjce the beginning of this' 
coiirse (not confined to this Unit), give sevei:al iexamples of concepts 

^ that we have invented^ show how concrete experience led to the formation 
and definition of the concept; and show how the concept has given us a 
deeper insight into some aspect, orderliness, or relat^ionship in Natur^ 
than we had prior to formation of the concept. Then give an illustration 
of what we mean by a "model" in scientific tHought. (Note that a "model" 
utilizes a number of concepts and organize^, them into a way of visualizing 
a process or a systematic behavior behind phenomena that we observe.) 



ACTIVITIES ; 

I. The sequence of learning involved in' this study is designed to epable^you 
to begin formulating some, basic ideas about*'el(|ctricity . It is essential 
that you keep a detailed notebook^ record oi the lines of investigation 
./^suggested below. ji * ^ 

A. Start in with only the following equipment: one battery, one flash-% 
light bulb and one length of wtia. 



7 
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1« Probeed to hold these items together in such a way as to get 
^ th6 bulb lighted. Keep a notebook record of every single 

arrangemetvt or configur action that you try. Do this immSdiately 
as you try it. Do not just whip thtough a great many con- 
figurations until yo\i' gfet the bulb lighted; that: is-^ndlT th~e^~ 
point of the line of inquiry. < , 

'. . - 

2. ^When you h^e found all the configurations that light the 

bulb, separate your diagrams, classifying in one group all • 
those that do not llghx the bulb and in the other group . 
iall the ones that do, J 

(If you eve rttdp have occasion to go through this limited 
exercise with children, note that at this point you are 
•engaged in a process of classification." The ^process now 
deals with ideas more abstract than classification by 
properties such as color, ^hape, texture, size, number of ; !\ 
holes, etc. that the child^n go tlirough very early the 
elementary science program', but it is nevertheless Classifi- 
cation and has its. roots directly in the earlier, simpler ; 
experiences.) 

3. /^Describe clearly in your own words what thos.e configurations 

that do light the bulb have in common with each 'other and how 
' th^y differ from ; the donfigurations that do riot light the Jbiilb. 

4. Starting with one of the configurations that lights the bulb, 
interpose in this configuration as wide a vjaviety of materials) 
(paper, coins, fingers, pencils, keys, glass, etc. etc.) as 

you can reasonably find around your tables and in the , laboratory/, 
Again classify these materials by , their, behavior in this context, 
How would you describe the pattern that emerges? 

After performing the above investigations^^- build a socket of your 
own, following the procedure outlined on one of the attached pages. 
Now that you have a. convenient "holder" for the bulb, you can use 
it to investigate the construction of a standard ceramic socket. 



1. . Obtain a standard socket b,ut do not screw a bulb into the socket. 
Building upon the preceding investigations , use the battery and a 
bulb in the socket you built as a/ logical test device to analyze 
how the socket is Constructed. • (i»^. what \pa?rt is connected /to \ 
what? Are the two clips connected to each other? If not, what is 
each clip connected^ to? What role do different kinds of materials 
play in its construction?) As part of your notebook .record 
describie your examination and conclusions in your own words. 



\ 



2. Now relate the above findings to the construction of your own 
socket. What are the corresponding parts? What part is connected 
to wh^t? What is the role of the non-conducting parts > if any? 

3. After having analyzed the construction and nature of the socket, 
you should start using the one you built as a convenient mounting 
for the bulb. - ' 



49 



-45- 



4. It may be helpful at this time to have a closer look at the bulb. 
Examine an ,avail^blfe broken bulb. Are there any ; non-conduct ihg 
parts in the construction of 'a. bulb? 'If so, what ii3 tfieir 
p\/rpo8e? i«e« what would happen if the non-conducting' parts, 
were not present 7 (You can test this"' out for yourself.) 

C« Bulled ,a switch of your own following the procedure outlined on one 
of the attached pages. ^ ^ %' 

1. Obtain more wires and investigate the nature of your switch in > 
. exactly the same way you investigated the •construction and 

nature of the socket. Obtain a standard ceramic switch and 
investigate how its construction is related t;o the one you built, 

2. Investigate how thq switch is us.ed to turn the bulb on and off. 
Keep a careful n6tebp6k record of ' the configurations you use by 
drateing diagrams in all cases. (Consult a staff member for ad- 
vice as to convenient ^nd widely-used shorthand symbols f^r the 
various elements that make up a diagram ^ elements such^s ; 
battery, wires, bulb, switch, etc. )' 

3. Explain in your own words how the function of the switch is re- 
lated to the basic ideas you established in Part A above. 



D. 



Build more sockets , obtain more bulbs -an|d wires, and go on to investi- 
gate the behavior of systems in which you light more than one bulb 
with just one battery. ' , 

1. How maity arrangements (basicaily different from each othelr)^^^an^^^^ 
you discover? What are the essential differences ^between them?^ 

2. What relationships can you discern between these arrangements 
and various asjj^cts that you encounter in^household situations? 

Investigate the behavior of systems in which^you light one bulb with 
two batteries. 



1. How many arrangements (basically different from' each othe^r) can 
yoii discover? What are the essential differences between them? 

- .2. If you left -one bulb connected to each of the different arrange- 
ments of two batteries, with w|jick arrangement do you tfink the 
batteries would Uast the longest before they ran down? ^ 

F. Throughout this sequence of observation, investigation^ aifid exper^!e\ice , 
you can be evolving a "model" or mental picture of s6Qifi^ort of **flow" 
in l(he systems you are manlpuliating. A model of this sort does not' 
spripg up ^ull blown and complete in all Aspects and details from the 
very first steps. It evolves slowiy^tro m in i t i ^ti7~-crttde7~undet>j.led, 
incomplete notions, acquiring more and more refinement and 4etail as 
new experiences are added to the earlier ones. (We ganrip^, hope to 
aAain a rigorously detailctd and complete picture out^'f th<* r , 

' verjr' limited sequence we are following;**,we must be prepared to leave 
Various significant aspects open and unsettled.)^ 
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you accumulate and 'continually review your observations dnd ex- 
p^rlences . Including the electrolysis experiment in 6.2^^ consider 
the fbllcjwing questions: 

!• What experiences add together to suggest a model of an 

intangible flow some sprt in the systems under consideration? 

2. Is it possible to deduce a direction of such flow from any 
of the situati^ons dealt with? ' 

3. Can you seize oiHaily observable effects- as possilpjje -indicators 
of som^ sort of "intensity" of the flow? A 

4. Is there .r.:iny evidence of decrease in intensity in going from one 
side of the system to the other? i.e. lQ^"^there any indication 
that whatever may be flowing is disappearing orf being ^used up"? 
If.^^qw ia uge^ up, then, how could-:3jpou verbalj.2e in, a 
simple way (\^ithout using technical terms you don^t 4cnoW th^' - ;: 
meaning of) about what is^ being us^d up? 



5« What hints do you discern in your own observation that fixed and 
/ V deeply related amounts of materjial (hydrogen and oxygen) are 
liberated at the two sides of t^he system in the electrolysis 
experiment and from the fact that, when a battery runs dowfij 
chemical changes take place throughout the entire body of the 
battery, not just at one side? 

■ / 

6« What inference? about f^pctors contrblling the. flovf can be draVn 
<r from the investigation of part; (J?)? Is the intensity or <the : ' 
' amount of £Tdw throiigh each bulb' the^ same for the different 
■^tr'rangements you investigated? 

While considering these varipas aspects of the flow model, sound 
out and exchange ideas with other students ^ind members of the staffs 

The foJJowing investigations may help t^ confirm or refute ^our ideas 
about £ne flow model and some of the questions raised in part F in 
this connection: / 

'1. Itie wires you have been using in. your investigations are made of 
copper (or tin-coated c6pper). Is there a dlfJEerence behavior of 
systems .when the wires are made of different kinds of materials? 
(Note that the same question arose when you were out inves tjLgating 
the thermal expansion of tubes #) 

2, InvesAgate the behavior of systems when you insert a length of^ - 
nicFifome wire. 

. a) What happens when you change the length of the nichrome wire? 

b) What are the observable differences,, if any, between systems 
with nichrome wire and systems with copper wire? 

c) What inferences about factors controlling the amount of flow 
can you draw from these observations? 

d) Is the, wire which glow^ in a^bulb more like the copper wire 
or more Jike the nichrome wire? 
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3» We have several **wet ;cells" availabj.e in the lab. These batteries 
have a lifetime of only a few minutes i '9 

4v Investigate ;how' long the b^Kt^tery lasts biitore it runs down 

when you use It to light difJercnt arrangements of bulbs, ^ 

5,* On t^e( basis of yovr flow, model make a prii^diction of the ' 
./ results before you do the experiment, ^ Consult a staff member 
befofcs^ you start. < .'^ , ^ 

When you h^ve completed this Unit to your satisif actiop, obtain a Unit 
Checkout and. test your understanding of the various coticepts presented. 




how' to make a 'Simple tap switch 





Fig. 3 



V 



MATERIALS 3 



A pi0ce of, porrugated cardboard 3'* by 8V;\ two paper fasteners ; 
paper fastener washers; two connectinjg wires each about 6" long 
i^trip of metal from a "tin" can (ditto* fluid cans vdrk well) 2" 
^^/4" (file the ro\igh edges); and some maskingvtapeVT ^ 



two 

; a 

by 



PROCEDURE : 



Bend the "tin" can strip as shown in Fig.'l, Be sure to crimp 
corners where the strip comes in contapt with the cardboard ^if 
want to keep the switch from pivoting - another version is uoss 
Pouncl the fastener hole with a nail. Be sure to scrape ^off^ any 
where electrical contact is made, Whj([? 



the 

you 
ible). 

paint 



Make knife cut halfway through the cardboard so that the cardboa:rd 
is divided (but Qtill held together) into two 3" by 4" halves. 

Poke the paper fasteners through the cardboard as shown in. Fig, 2 and 
wrap one *end of a connecting wire around each paper fastener. Add 
t,|he washers and, pressing them firmly against the wires and cardboard, 
bend over the ends of the fasteners. Tape the two halves of card- 
board together as shown in Fig, 3 andthe switch is completed. 



Note: There are many other uses. for this general form of switch, 

you design one for a different purpose? 



Could 




' HOW TQ WfLKE A SIMPLE LAMg RECEPTACL: 




Fig. 1 




Paper 
Fastener 
^Washers 



Fig. 2 




MATERIALS : 



A piece of corfugated cardboard approximately 3" by 8''; two paper fasteners; 
two t)ap^i;:„faeLt^ner washers; two c^nitcting wires each about. .6" long; an 8" 
piece of #18 wire (copper) uninsulated and preferably tinned for the lamp 
aupporty. a th>r^4ded flashlight bulb; and some masking tape . 



PROCEDURE : 



Make a knife cTut halfway through the cardboard so that th6 cardboard is 
divided but still held together into two 3" by 4" pieces. Poke holes 
through the cardboard with a nail and' insert the. paper fdstehers. > Wrap the 
ends of the connecting wires around the paper farstenexs as shown in Fig, 2. 

Wind the lamp djjppoVt^wire aroiindjthe^ light ^bulb and shofie it as shown 
^ in Fig, X. Placing the tip of the lamp on the paper f asteYier ;head , mark 
where the lamp support wire ends should penetrate the cardbJbard and poke 
holes at these points. Insert the support wire and wrap/bne end around 
the outstde paper fastener. Bend the. other end over fof /support BUT DO 
NOT FASTEN IT TO TIIE CENTER FASl'ENER, I \ 

Add the paper fastener washers and, pressing the Toshers tightly against 
the wires and cardboard,, bend ovpr tl)c paper fJ^eners. Be sure that the 
paper fasteners do not toufch each other . Fn8ten\he two pieces oj 
board together with masking tape and the lamp receptacle is comp^to> 

Connect your socket with bulb' screwed into the support wire to battery 
and be sure the bulb lights. If it docs not light, check all tho) precau- 
tionary measures mentioned above. 
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UNIT 7 

ELEMEirrARY SCIENCE REFERENCES 



Bat tellies, and Bulbs (^^) 
Batteries and Bulbs II (5«hlgher) 



/ 

Part B, Exercise a, Inferring Connection Patterns in 

Electric Circuits, 
Part E, Exerciae i, — Electric Circuits and Tlieir Parts 
Part Ej Exercise J, ••Conductors and Non^Conductors. 



Interaction and Systems, Chapter 18 •• Electric CircXiits 
Interaction and Systems, Chapter 19 — Objects That Can* Close A 

Circuit / 

Interaction and Systems, Chapter 20 — Electri^^ircuit Puzzles. 
Subsystems and Variables, Chapter 1 •• Investigation Systems and 

, ' ■ Interactions. 

Subsystems and Interactions, Chapter 5 — Electric Circuit Puzzle 
Models: Electric and Magnetic Interactions (Entire Unit). 
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Unit 5 
Checkout 



FORM A 



Physics 211 A 
2n4 Semester 9 second yea^ 



1^ The graph below shows data points For experlmonts In whlcli different 

omounts of magnesium were combined with a fixed amount of hydrochloric 
acid bo yield magnesium chloride and hydrogen. In answering the 
questions below, please refer to this graph. Explain all answers ♦ 




.1 .-2 



.9 1.0 1.1 1.2 1.3 1.4 1.5 1.6 



MASS OF MAGNESIUM 

a) Which region of the graph shows data polnt§ for experiments in 
which all "vS- the magnesium was used up. 



b) Which region shows data for experiments in which there was 
magnesium left over? 



c) 

d) 



W[hat is the ratio of the mass of magnesium chloride to the mass 
of magnesium that reacted? 



How can we explain the fact that the ratio of the mass of magnesium 
chloride to the mass of magnesium that reacted with the acid is 
the \ same ^or all experiments? 



Consider the following experiment in which 4.0g of A is heated very 
strongly, resulting in a new substance B of mass 4.7g. 

a) Could either A or B be an element? If so, which one(s)? If 
not^ why not? ' 

b) Could both A and B be elements? Why? * , 

J. 

Do Problem 7, p. 183 in your text. 
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FHyiloa 2X1K UNIT 14 2nd Somoster, second year 

PUTTING ON Tlffi^iniESSURE 
(Hoi aculat. Motion Can Really Be a GasI) 




r 



INTRODUCTION 



In the past several units we have experimented with materials ^that are both 
easily seen an4 readily handled./ Indeed, our generalizations regarding 
motions of objects and the forces that govern these motions were a result of 
observations a^cl inferences relaited to the behavior of such things as pucks 
and cartp. Are the same rules readily transferable to the molecular realm? 
To investigate this we now turnlto motion at the molecular level, utilizing 
9ome of the properties of gases/ that we inferred from earlier studies of ttie 
states of matter. We will attempt to learn whether the behavior of gases can 
be explained t^y a niodel that assumes molecules to be subject to the same laws 
of motion as mad^roscopic objects. 



, ' OBJECTIVES 

Upon completion of this unit- of study you sbQuld b^ able to meet the following 
objectives: 



1. 



Defdne pressure In general and in particular describe how the 
pressure of a ^as may be related to molecular motion* 



2, define temperature in terms bf the molecular gas model, 

.3, Explain,' using the molecular model, how sepd^rate gases mix 
together when placed in contact, 

4,, State in your own words how the pressure, v:iolume, and temperature 
of e gas are related. 
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ACTTVITlliS 



For the; most part, the activities of this Unit wljl conelst of selected 
readings aiid experiments associated with, Chapter 10 in the C IPS text 
with additional actlvlttea fijom the PPG llandbdok. 

A* Read CIPS, lO.l to 10,5, 

B. Do Experiment 29 (Part 1) in the Project Physics Handbook, p. 2 00, 

C. Do Experiment- 10,6, CIPS, ^ ^ 

D. We have set up in the laboratory three or four gas-model machines 
of the type illustrated on p. 275 of your text. Experiment with 
these models by .investigating the behavior that results from 
changing the number of spheres, the number of pistons, and the 
voltage to the motor. What role does each of these variables 
play in the model. Read Section ld,7, CIPS. 

Upon completion of the ac.ti>^ties in Part I above, and drawing upon your 
experlenceis "from earlier units, especially Unit 10, you should begin to 
fotniulate^nswers to such questions as? 

Am In the case of a gas , how would you visualize the behavior of the 
molecules? What do they do to each other on collisions? -Describe 
in terms of visible collisions that you can arrange yourself atnong 
the puc|<s that can be made to slide around on the air table. How 
do they^ move between collisions? What happens when a molecule col- 
lides \/lt|t> a wall of the container? What is the effect on the 
, molecule? On the wall? What would you feel if your hand werc^ suf- 
flibiently sensitive to detect a single colliding molecule? What do 
you aee to be the overall effect of millions of millions of millions 
of collisions taking place over every bit of wall surface in the con- 
tainer? How might the effect change if the speeds of the molecules 
were increased? Decreased? ^ 

B. What might be the essential difference between a liquid and a gas, 
i.e.., what kinds of actions or interactions might you appeal to for 
holding molecules together in the aggregation we call liquid (or 
solid, for that matter)? What would happen to the velocity of a fast 
molecule as it emerged through the liquid surface and proceeded to 
move further and further away from its originally close neighbors £n 

. liquid, escaping into the gaseous region where its neighbors are, on 
the average^ very far apart? Do you see any analogy between thfibe- 
h/vior of fchte molecule while it is still close to the liquid surface 
aid the bettgvior of a ball thrown up in the air? Why does the mole- 
^cule not come back "down" immediately? Might it get back into the 
liquid eventually? If so, by. what process? 

C. In the light of the concepts we have been developing and extending, 
thinking of interactions such as push, pull, attraction, etc,. how 
would you try to account for the observed fact that solids are very 
hard to pull apart (or stretch) but arje also very hard to compress 
^(or squeeze together)? 
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Bcotyitms llnit biology 205N 1st Semester, third year 

An Aquarium ■ Terrarlum System 

■ * ■ " 

A great deal of our work in this unit will center around the studies 
ve shall make of organisms and their surroundings in an aquarium-tetrarium 
•ytftem. The initial activity/of these investigations involves setting , 
up th# aye tern. y 

1. Materials : , 

A. For a group of 3 



1. 


One aquarium tank with partition 


' -2. 


One water sprinkler 






3. 


One light source 






For the 


class 






1. 


Soil ' 


10. 


Pond snails 


2. 


Sand 


11. 


Tadpoles 


' 3. 


Rocks 


12.- 


Crickets 


4. 


Assorted seeds 


13. 


Chame leons 


5. 


Anach^r is^pond weed ) 


. 14. 


b'rogs 


" 6. 


Algae culture 


15. 


Ifealworiiis 


7. 


Daphnia culture ^ 


16. 


Drosbphila 


8. 


Guppies ■ 






9. 


"Mystery" snails 







I. Setting Up the System and Adding Plants » 

A. Procedure ; 

1. ^Fill one side of the tank with soil to a depth of 

? approximately 2\ inches. The soil surface need not be 
level it may slope, or it may be terraced with rocks* 

2. Select at least 4 different types of seeds from f|tose 
supplied ^nd plant as many of * each type as your group 

•regards as desirable. Be sure to note the type of seeds, 
the number of each tjrpe (except for small grass and 
clover -^ds^ and the positions of planting. 

3. Water t Joii- after planting. 

4. Place abuat 1 inch of washed sand in the other side of 
the tank. Fill with water to a* depth of approximately 
5 inches. ^ If you use fresh tap water and not aged 
water, a4d 7 drops of "Aqua-D-Chlor" to dechlorinate the 
water. 

5. Once the sand has settled in the tank, take 2 or 3 . 
sprigs of Anachafls (pond weed) and plant "them In the 
sand. 

6. Add about 50 ml of the algae culture to the water In 
the aquarium. 

7. Place the tank close to, a light source so that both 
sides are provided with light. ^ 



59 



B*'^ Observe the system carefully throughout the length of 
the activity, ensure that the soil Is adequately 
wateted, .... • - . 

(aX Did all your seeds germinfitc? If not, how 
can you explain why? ' 

(b) / Arer all places In your terrarium equally 
.suitable for seed germination? ^ Exp lain, 

(c) Is it possible to detect the presence df the 
algae in the aquarium? Explain. 



II. Introducing Daphnia Irtto the System ^ * 

About a week after setting up the system add a given quantity of 
the Daphnia culture to the aquarium. ^ * 



III# Adding other Animals to the System 

1. About two weeks after adding the Daphnia a^gd -when thS*"*'^;m^ing 
plants are well established,, add the fol.loTf^tig animals toNthe 
^ system. You will be advised of the maximum number of each 

available to your group. ' ^' '. 

Gpppies , Crickets 

"Mystery" snails Chameleons 
Pond snails Mealworms 
Tadpoles Frogs 
Drosophila 

"2. Once the animals have been introduced dbserve the system care*t. 
fully and record your observations. If possible, you should i 
arrange ^or a member of the group to observe the system one 
or two times a day over the next three days. Observe long 
. enough to answer the following questions. 4 

(a) Do any organisms move between the aquarium ana the 
terrarium? If sof^hich ones. 

(b) What happens to the size of each population o^'^^; 
organisms over the course of time? 

(c) » Record the location of all organisms. Do they 

remain iUi one location or do they move about the 
whole system? > 

(d) Describe how qach type of animal gathers food*, i.e. 
what does it eat and how does it get it? 

(e) What happens to dead organisms? 
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Ecotysteins Unit BIOLOGY 20^ N .let Semester, third year 

f... . Questions on ReadlnRs 

1) List all the organisms on earth, that you beliqve exist by causing 
an imbalance^of world ecosystems. * • 

2) What problems ^ppeat to occur as a result of irrigation of 
agricultural lands? What is' the alternative to irrigation? 

3) What problems appear to occur as a result of the application o£ 
pesticides in agricultrual environments? What is the alternative 
to the use of pesticides? ' 

: ' ^ ^ ' y - 

4) From your reading ydu have seen that phosphorus, may be a limiting 
resource 'because it does not recycle rapidly through the ecosphere. 
One coul.d argue,. then, that man could aid tlve pr9cess by releasing ' 
more phosphorus inta the enyironment, yet in some' places laws have 
beea passed prohibiting the widespread release of phosphorus in 

* the form of phosphate in detergents. How do you explain this 
apparent^ contradidtion? 

5) Recently, millions of chickens had to te destroyed because they 
had become contaminated with dieldrln, a powerful pesticide which 
is chemically similar to nerve gas. As dieldrln is absorbed into 
the sap of plants, it can be used as a spray to kill plant-sucking 
insects such as laphids. 

Suppose that you make a living by growing lettuces. The law 
Allows you to jspray your crops with chemicals such as dieldrln to* 
control damag4 by insects, up to but no later than six weeks prior 
to harvesting\he lettuces. You comply VitK the law and find that 
your lettuces tend to become wilted an^ damaged due £o insect ^ 
attack a few days before harvesting. Consecjueatly you cannot sell 
them for a g'ood price. In contrast, other growers bring crops, 
undamaged lettuces to market and sell them for good pricey, so you - 
are developing a poor reputation in the market. 

How do you^ explain the situation, and ±f it was real, what 
would you do? 

6) During^ this unit, you have been introduced to some basic consider* 
ations about relationships between organisms and their environment. 
This introduction should help you to better understand the 
environmental problems that man is facing at the present tim6, and 
it should also help you realize that solutions are not simple or 
obvious. . 

As a teacher, you may take one or several courses of action 
with respect Co teaching children about environmental responsibility. 
\* You may: 

• ignore the problem altogether, especially if the children 
yb\x teach are very young; 

• attempt to indoctrinate them in your beliefs about the 
problem 

• try to^ present all points of view on the problems; 
- give them occasional warnings; 

• or some other form of response. 



^^t Will you do, and why? 
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Edq^ystems Unit BIOLOGY' 205N IsU Semesjter, third ye^r 



De cptnpp 8 i t io n 



^ This activity represents one of a series^ of investigations we 
(Ihfil undertake to explore th^ relationships wHich exist anK>ng 
org^iilsins an^ their surroundings. As this activity is of a rela- 
tiyeljinong-tenn natute, we will begin it now so that results will 
he avinable iii a few weeks time. 



Objectivefe: 

Upon completion of this investigation we should have 
^ obtained information about rates of decomposition and 
factors which affect decomposition of different kinds' 
of organisms. 

2. Materials ; ^ ^ 

a. pliints y 

b. dead animals " _ ' ^' ^ 
Cm sterilized washed sand 

d. sterilized vials and caps. ' 

e. soil 

- f. antiseptic solution 

g. wat6r . 

h. ; light source 

i. heat sources 



3. Procedures 



a. Select a partner to work with. 

b. Use the materials listed above or any additional 
materials you may need or want to set up an experi- 

. ment or a series of experiments which will^attempt 
to answer the question: 



V What factors affect the decomposition of 
dead organisms? 

c. As you set up your experiments, ke^ a record of 
"* what you have done and list any specific questions 

^ -J your experiments attempt to answer. 

" d. During t\xe next few weeks make regular observations 
and record them. Remember you have more than one 
sense. 

; • " ■ • • ■ i ' ■ 



ERLC 
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Ecos^rstems Unit ^ -'BIOLdGy 2p5N 1st Semester, third yea 

INTERRELATIONSHIPS BETWEEN PLANTS AND ANIMALS „ - 

1« Introduction: 

^ Our investigations into the interdependendies of populations 
of organisms living in the same general environment has led uSi to 
develop the concept of an ecos.ystem . We have discussed the flow 
of nutriejits through an ecosystem, but there are yother factors 
operating in an ecosystem wbich we should consider. 

2. Objective ; * ' 

In this activity we shall investigate some of the relation- / 
ships that exist between plants and animals and their environment, 

3* Materials and Equipment ; 

1, Screw topi jars - 4 per group , 

2, Drinking straws 

3, Medicine droppers 

4, Molten paraffin wax 
• ' 5« Paper towels 

6, Brom-thymol blue solution (0.1%) 

7, Dilute ammonium hydroxide solution 

8, Mystery snails (2 per group) 

9, Anacharis (2 nine inch lenghts per* group) 
'10. Deionized water ^ . 

11, 20 ml beaker (one per group) 

4. Procedure ; 

^) Select a partner to work with.* 
(b) Rinse a 20 ml beaker or some other small container with 
de-ioriized water and then half-fill the beaker with de-ionized 
water. Add brom-thymol blue solution a few drops at a time ufitil 
the water is visibly colored when Jviewed agaii;ist a White background. 
Now carefully add aome ammonium hydroxide solution, a drop at a 
time, until the water turn9 blue. 

"^(c) Take a drinking straw and blow into the water in the 
^ beaker for about a minute. 

(1) What hapijdns to the color of the water^? 

(2) What is. your breath adding to the water that may 
cause the change? 
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' i.. ;! (3).^ ' May Other chemicals also cause j|jach a change when 
addad to Water colored blue wlth.bVom-thyTiiol blue? 
,(d) Rinse 4 screw«top jars in de«ionized water and then 
half fill each one[ with de«»ionized water* • In one jar place a 
•^itysteri^' snail, in another place a length of Anacharis , not 
place any organisms in the fourth jar, 

(e) Use brom-thymol blue solution and ammonium hydroxide 
sqlution to make the water in each jar blue and then fill each 
jar to the brim with de-»ionized water. Screw tppi^ down firmj.y, • 
dry the Jars and seal the tops by invert infe them into molten 
pat'aff in wax« , < » 

(f) Th6 Jarfil should be placed on a window ledge where they 
are exposed to daylight for most: of the day. They should- be 
observed threie t^imes a day - ear ly^ niprning, 'midday and dusk' • for 
a period of 4 or 5 days, and the cp lor of 'the water in each jar' 
noted, on each occaseibn. ^ , 



Piscussion ; 



(4) 

(5) 
(6) 
(7) 
(8) 

(9) 



What is the purpose of tHe brom«»thymol blue in 
these jars? 

Why have the jars been carefully sealed? 

Would it be correct to-^call each jar an "ecosystem"?^,' 

What is the purpose of the fourth jar? 

What hypothesis or hypotheses, will this experiment 

test? . 

For each hypothesis mentioned in (8), write a 
prediction* . ■ . y 



Results : 



(10) Prepare a table of your results. If they differ'from 
your predio*^?fet>s, attempt to explain why. 

(11) Have, your hypotheses been confirmed or not? Explain 
in each case. / ! • 

(12) Is it possible to draw any conclusions 

(i) from your own results? 

(ii) from the class results? ^ 
A Explain in each case. 




PHASE II ^ " . r .. , > 

' — ' ■ • •■• ; ^ ■ ■ . . 

The Purdue University. Undergraduate Pte-Service Teioher Education 
Program (UPSTEP) commenced in the faJLl of 1972. Phase I covered the 
fir^t three years of this projeot 1972-75. J*hase II coveired th^ last 
two years of the project 1975-7a< Sixty three participants started in 
the project. Four |||fA^^ later thirty seven loembers of the original 
grouj) graduated with baccalaureate degrees in elementary education. 

Of the twenty 'six pairticipauits who did not complete the project, 
six participants disengaged themselves from the pro ject ^^t^ the freshman 
level for a variety of reasons ranging from social to scholarship 
, problems. Nine students transferred to other universities for economic 
and/or social reasons. Three participants married, beceone mothers, and 
dropped out of the university. Eight participants changed majors. 
This probably was a consequence of the early component of the project 
wherein educational science methodology (1st semester, freshman level) 
and early and continued field experience with children (2nd semester, 
freshman level through the end of the sixth semester, junior level) was 
initiated. It is thought that this component of the project permitted 
an early and continued association with, teaching, and children allowing 
participants to make an early assessment as to their desire to stay 
with teaching as a profession. These eight participants subsequently 
moved into other academic areas within the university, and ISiter re- 

r 

ceived baccalaureate degrees from Purdue University. 



66 >^ 



Of the thirty seven graduates of the four year UPSTEP )projectr 
three continued their edycation and enrolled directly in Graduate. 
School. Twenty 'phe former Ui^S^P . members secured immediate employment 
for the year 1976-7*7^ Sea/en jmemb^rs secxired teaching pqd^i 
year, 1976r77. Three, members married and moved to university communi- 
ties such as Ithaca, New York, etc. These graduates were unable to • ^ 
obtain employment. Teaching positions in universi^ty communities are 
alwayj3 at a premium due to the large supply of teachers who a^e wives 
of Graduate Students. 

Because of geographic location, grade level (primarily^ kinder- 
garten/Nursery) ,^ or lack of consent from the participants' school 
principal regarding testing of students, etc. only fifteen of the 
twenty-one, employed UPSTEP graduates qualified as vieible candidates 
for the final or In-service segment (5feh year) of the project. ^ 

During Phase II, evaluation of the remaining UPSTEP participants 
continued. Data was obtained from these sources: 1) UPSTEP partici 
pants (seniors - 1975-76 inVplved in their student-^teaching experi 
ences, 2) In-service teachers (UPSTEP graduates, 1976-77), and 3) 



Elementary school students (students* of UPSTEP In-service ^ache 
» > 

1976-77). Tests were administered as follows 
UPSTEP Seniors 



;p In-service J^a 



Pretest: Fali, 1975 ' ' ^ 

a) Conceptual Systems, Test A (O.^ J. Harvey) 

b) Teacher Concerns Checklist (F. F. Fuller) 

c) Bratt Test of Attitude Towards Teaching and 
Teaching Science (M. Bratt) 
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ALL UPSTEP Grafiltates ' 
= : - PosttQst: SprinfJ, .l.*)77 / 

a) '.Conceptual' Syfttom?!, Test 1B {(}. J. Harvey) " 
; b) Teacher Concerns Chncklis^ (F. F. Fuller) 

c) Bratt Test of Attitude Towfeirds Teaching * and 

• . ■ ' . . ■ ■ 

Teaching Science (Aj-Br^att^ 



Students of^ tJP5TEP In-service 'i'eachersi ^ 



Pretest: ^ Fall, 1976 



Science Teaching Checklist (M. (Splman) 

*■ ■ ■ . ^i' . 

Posttest: Spring, 1977 

Science Teaching Checklist (M. Golman) 



BRIEF DESCRIPTION OF THE TESTING PNSTRUMENTS 



Conceptual Systems, Test A and B (O. J. Harvey) ^ 

H ' ' ■ • ^ ■ ■ . • . 

Th^CCiaAceptu al Systems Test (see Appendix A) was developed by 
O. niirvG^y (1970) as a means of identifying the belief systems 
held W individuals. The test consists of tv/en*ty-seven items uti-- 
lizing a I^ikert-type response sheet, use of the test correlates 
^highly (0.91) with the, finding of the initial interviewers of the 
test who conducted extensive and time-^^jMrtuning discussions cuid- 
interviews with individuals to assess their basi^ beliefs . The 
test was selected *because of the expediency withywhich a belief 
system can bfe identified and previously i^i^ntified corx6latipns of , 
the instrumef^ti, with a teacher's inqiiiry techniques (Murphy, 1970) . 
The Conceptual Systems Test measures or identifies four belief systems* 
These four be|jief systems range "^rom very concrete to very abstract. 
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'Harvey descr|Lbes the belief categories as follows: 

System I is characterized by such things as high concrete- 
ness of beliefs; high absolutism toward rules and roles; a s.trong 
tendency to view the world in an ovbrly simplistic, either-or, 
black-white way; a strong belief in supernatural ism and inherent 
truth; a strongly positive attitude toward tradition and authority; 
the relative inability t6 change set or think creatively. 

System II persons are characterized as having strong negative 
attitudes toward institutions, traditions, and social referents; 
are low in self esteem, hiqhest in alienation and cynicism; needs 
keenly to trust and rely upon otiier persons, but fearing to do so 
becaiiso.-oF potential exploitation by others, • 

A .System Til belief r,ystem in reflected in a strong outward 
emphasis upon friendship; interpersonal harmony, and mutual aid;^ 
manipulate?; others through establishing dependency but guises this 
iuhhI to rcMit tol .othtn-5; a ^l^^si ro and need to help others^ 

System IV belief^syr>tem i: uiifests itself in information- 

seekinq, praqmati53m, h iqh ability to change set, withstand stress, 

■ , ■ 

and brhav(^ eroatiyely . 

) 

acht^f c'oucerni; c'hec•klL^U. (F. K. Fuller) 

Francir. Fuller h'as siumestod that , in order to harness, 

mot. i vat, ion for loarn'uKi i n t eacher education proc^rams, notice 
. should be fak(Mi ot tdu^ (^xprtissed needs and concerns of teacher.^;. 
She aTso posits a do vtd.opm«Mi t a I t rt^id in typt^.s of such (expressed 
conourus* as t h^^ p t osptu't i v.- t (Mcher tlirouqh education. ,Spe~ 

cifU-allY, tw(^ t ype.v; ot vonotM i\s wt^re uUmi t i. f itul : concerns about 



-65- 



benefit to self and concerns about benefit to students, it was 
> thus hypothesized that concerns about self are less mature than ^ 
concerns about pupil needs and th^ latter gradually replace the 
former as the teacher progresses through teacher training. 

The Teacher Concerns Checklist (TCCL) (see Appendix B) was 
principally the result of Francis Fuller's efforts to assemble cin 
easily administrable , quickly scored instriament which' would note, 
the major areas of concern of teachers. The TCCL requires approxi-- 
mately ten minutes to complete. The instrument itself consists of 
56 Likert-scaled items. Five categories are considered. These 
categories are: 1) Concerns about teaching, 2) Concerns about 
personal adequacy, 3) Concerns about being accepted and liked by 
pupils, 4) Concerns about the teaching role, and 5) Concerns eibout 
the needs of the students/ Reliabildties of total scores incor- 
porating five subscales have been established at .82. The pretest 
and por.ttost uiuul in this study wi^ro identical. 

Bratt Test of Attitude Towards Teaching and Teaching Science 

A major component of tlie UPSTEP project was tlie humanistic 
approach utii izod throughoi^t PhaMc 1 (1072-75) and) the cont^ued 
application throucjhout Pha^sc II (19^5-77). This approach consisted 
t>F tho utilization of a p<^rmanont cadre of staff men\bers who, in a 
variety of chanqing roles, progressed witli the participants through- 
out their Lour year undergraduate program. This approach con tinued 
Intc:)^ tht^ ^ t. L ttJi ( rn-i;nrvico) year. 'The .staff countantly addrofised 
thomr.oivor. to the continued marriaqe of content acquisition, to 
continutul ncienct^ mt^thodo Logy , to early and continued field 
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experience with children, to student teaching experiences , and 
i/here appliccible to the participaifts ' In-service teaching. This 
continuous staff involvement more closely matched staff responsi- 
bility to the end product — the training of outstanding elemeffitary 
teachers in '^science. This continued, involved staff teaching and 
supervision with its continued close association with stpdents and 
considerations given to individual strengths and weaknesses was 
studied to determine *the impact on science-related attitudesL^ The 
instrvunent used for this part of the analysis was the Bratt Atti- 
tude Test (see Appendix C) • This test, also known as the BAT test, 
consists of 60 intellectual and humanistic science and science 
teaching attitude statements. Response to the items is on a five- 
point semantic differential scale (strongly agree to strongly dis- 
agree) . Intellectual attitude statements were based on knowledge 
pertaining to • the ..teaching of science. Humanistic attitude state-, 
monti^ measured om<^tionai treoLing towardsi the interaction between 
the teacher and student. 

Science Teaching Chockli.st (M. Golman) 

, , The Science Teachi n g Checklist (Lehmcin, 19G9) was originally 
designed to assess the inquiry teaching behaviors and interpersonal 
-relations of student teachers as tliey were involved in the teaching 
c)t science. Ratings were made by the students of these student 
teachers. The instrument as used in this study was a modification 
ol: Iiehni<\n's Selonco Teachinc| Ch ecklis t (see Appendix D) by Golman 
(1973) to incrlude only thQSc> questions which assess inquiry be- 
• havloi.s <>t tearher;^, . Tn the revi^;ed foinn a relicibility coefficient 
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was calculatrfJjf to be 0.93. The scores of the students of the 

if 

UPSTEP In-service teachers were averaged, and the average was as- 
signed to that teacher. Pretest and posttest Science Teaching 
Checklist were compared and differences noted. 

RESULTS OF O. J. HARVEY, FRANCIS FULLER, AND M. BRATT tESTS 

O. J. Harvey andiFrim^'s' Fuller Test Results 

Pr^^-poffit?ti^st comparison of scores and variation for the O. J. 
Harvey Conceptual Systcms^and the Teacher Concerns Check List 
(TCCL) has feaXen a number of forms; f;Lrst, as a simple comparison 
of Fall (1975) and Spring (1977) means, Fqr those subjects upon 
which pro-post data'^were available (n=22) , the 1975 mean conceptual 
systems clasr>i fication was 2.41 and 2.77 for 1977: This may be 



somewhat misleading as there were no System II classifications for 
cither qroup. Nevertheless, a t-test for correlated data indicated 
a HlLi|ht, hilt: iKuisicjiii f Levant Increase 'o\^er time (t - -.07; df ~ 21; 
p = .34 for two-tailed test, 1975 minus 1977 scores). Similarly, 
a t-t^DSt (pooled variance estimate) of means for subjects who had 
^taught in tho interim (n . 14^ x 3.07, s ^ 1.21) as opposed to 
those who had not) n 16 , x 2 . 31 , s ^ 1.39) was nonsignif icjant . 
(t - 1 .S9, lit 2H, p - . L2) . . 

rre-fx>sttos t diffcroncos on all five scales of the TCCL wore 
lions iqni flrant. Pro- <hu1 posttest group statistics and results of 
t -tests for corrolatoil dtita ar(^ providc^d in Tablo/one. However, 
posttost. scorof? on two scales for s tudentif^WTTSTToa taught during 
tho int^orim dittiMtHl . ; i qn i t i cant 1 y from Vhose who had not. in- 
sorvi c,H» t:o<iohors wt?r(^ s Lgni f i i:antly (p^ . 01) less concernod about 
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TABLE 1 
TEACHER CONCERNS CHECKLIST 
PRE-POST STATISTICS AND t-lESTS FOR 
CORRELATED DATA (N = 22) 



MEAN 



S.D. 



T-VALUE 



df 2-TAIL PROBABILITY 



STUDENT ACCEPTANCE 



BEING OVERWORKED 



STUDENT DEVELOPMENT 



1975 



1977 



2.545 



.863 



2.895 f .765 



■1.77 



21. ■ 



1975 



1977 



2.227 



2.257 



.887 



.810 



.16 



21 



1975 



^.803 
3.969 



.657 
.563 



-1.28 



21 



POWER STRUCTURE 




I97f 



2-. 742 
2.758 



.872 
.735 



- .10 



21 



CURRICULUM ^INFLEXIBILITY 



1975 



. 1977 



3.090 



3.106 



.764 



.717 



.08 



21 



.091 



.877 



.215 



.923 



.937 



being overworked and about curricul\jin inflexibility (£<.01). All 
data concerning in-service and non-service group .scores and differ-r 
ences as evaluated via . t-tests^ (pooled variance estimate) are 
offered in ^able Two., The latter finding suggests that extended 
field experience leads to the attitude that inte^ated science 
•processes cem be taught under many curriculum structures. Those, 
less experienced apparently tend to feel that these processes can 
only be taught in the most flexible of curricula. 

A more revealing analysis is that, of thh interelationships 
oamong the subjects' O. J. Harvey and TCCL scores* Multiple linear 
regressions (Nie et al., 1975) of TCCL subscales on O, J. Harvey 
classification, (OJH) were conducted for 1975 and 1977 ^data. Re- 
gression analysis for the 1975 data produced an equation which ^ 
utilized only four of the five TCCL subscales with a multiple R of 
.42 (n = 27, £<.65) : 

OJH ^- .038 X Curriculum Inflexibility 
+,161 X Power Structure ; 
-.561 X Overwork 
-,541 X Student Development . 
+1.129 

From these results, one might conclude that measured belief 
systems conducive to teaching integrated science processes is,^ 
associated with relatively strong concerns about curricular in- 
flexibility (r - ^28), power structure (r = .20), a lack of con- 
cern for work load (r - -.02) , and student development (r = .02) . 
Noqat i vo roqro5u> i on^ woiqhtn cannot bo construed as strictly 



TABLE 2 

TEACHEft CONCERNS CHECKLIST 
IN-SERVICE, NON-SERVICE STATISTICS* 
AND t-TESTS (POOLED VARIANCE) 



CONfPPN^ FOR* 


OROuP 


MEAN • 


S.D. 


T-VALUE 


df 


^ r — ' ■ ■ ■ 

2-TAIL 'probability 




IN 


2.405 . 


.876 








STUDENT ACCEPTANCE 








-1.37 


26 


.182 


i 


NON 


2.823 


.799* ■ 










IN 


1.856 


, .565 ■ 








BEING OVERWORKED 










28 


.008 




NON 














IN 


3.667 


.705 






\ 


STUDENT DEVELOPMENT 










28 


.105 


■ ^ t 


NON 


' 4.042 


;515 


f 






J ■ 
■% 

} 


' . IN * 


2.548 


.939 








POWER STRUCTURE 








-1.80 


28 


.082 . 




NON 


' 3.083, 


.683 

i 








CURRICULUM INFLEXIBILITY 


IN 


2.737 - 


.849 














-2.79 \ 


28 


.009 




NON 


3.500 


.645 


1 







♦IN-SERVICE N = 14 
NON-SERVICE N = 16 



negative ifelationships as they serve to suppress the overestimating 
positive weights. Concerns about student acceptance are totally 
unrelated to belief system for the 1975 data. ^ 

A similar analysis was conducted for the^.1977 data with syft^ 
prisingly different results. The final regressf^i- equation for 
these data included all five TCCL sub3cales and yielded a multiple 
R of .66 (n = 3Q, £<.O01): . ' 

OJH = -.671 X Curriculum Inflexibility 
( +.512 X Student Acceptance 

-.469 X Power Structure 
+.293 X Student Development 
-.038 X Overwork 

+4.340 \ 

These results are sta^tingly dissimilar to the 1975 findings. 
^Belief systems conducive to the teaching of integrated science pro- 
cesses for 1977 data are now related to a characteristic lack of 
regard for curriculum inflexibility (r = -.57), some need f^r stu- 
dent acceptance (r - .02), and lack. of concern fgr prevailing 
power structures (r = -.47), student development (r = -.14), and 
overwork (r = -.10). Further evid^ence for the dissimilarity be- 
tween the two sets of relationships can be found in the fact that 
the 1977 data fit into the 1975 regression equation yielded a non- 

/ 

siu^rficant multiple R (R = .007) . 

What is indicated by these -findings is that in the year that 
followed qraduation, belief systems of subjects as a whole changed 
from a rolatlvoly inconsistont amalgaxti of concerns to one which is 
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. certainly more consistent, cind for the most pauft, logically explain- 
able. A troubling finding is the apparently stable lack Q;f" concern 
.for\3tudent development. Despite this negative relationship, the 
mean value for concerns in this area (3,B7) is not significantly 
different from the value of the TCCL norm group (3.60). 

Bratt Attitude Test (BAT) Jlesults 

Pre- and posttest measures on the B^il^^ Attitude Test (BAT) 
^ were avaiJaSble for 24 UPSTEP graduates. Gains for intellectual an^ 

humanistic scales were examined by means of t-tests for correlated 
data (2-tail tests of significance) . Tables Three and Four present 
1975 and 1977 group statistics and t-test results for intellectual 
and humanistic scales, respectively. Also provided in each table 
are parallel treatments of scale components (i,e%, positive and nega- 
tive attitudes). All pre- and posttest comparisons were nonsignificant , 

iV'i^ clear from these results, that there was no/substantial 
change in attitudes, either towards teaching in general or towards 
science teaching, during the- first year after graduation. Apparent- 
ly, the attitudinal character of the group, largely engendered by 
the UPSTEP program, is relatively stable. 



Science Teaching Checklist Results 

The Science Teaching Checklist (Golman, 1973) is a form that 
assesses student perceptjions of inquiry behaviors- Student data 
were collected from thti classes of 10 in-service teachers at the 
begiWiing and end of the first year of in-service teaching. Pre- 
and posttest administration group .statistics appear in Table Five, 
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TABB 3 

BRATT ATTITUDE TEST: INTEIIiECTUAL SCALE 
, PRE-POST STATISTICS AND t-TESTS FOR CORRELATED DATA (N = 24) 



— 1 — 

COMPONENT 




■ mm 


S.D. 


T-VALUE 


df 


2-|rAIL PROBABILIT 


\ ' . 
POSITIVE ATTITUDES 


1975 _ 
1977 


38.67 
38.21 


4.43 
5.22' 


.62 


23 


' .542 


NEGATIVE ATTITUDES ■ 


1975 
1977 


; 

32.79 
34.63 


4.89 
5.27 


-1.65 


■ 23 


• XX 3 

* 


TOTAL * • 

"1"'™ "" " ■ .1 — .1— 


, 1975 
1977 

D 


71.46 
72.83 


8.35 
8.98 • 


- .93 


- 23 


.363 




d 








< 




ERIC ' 


4 ' 




> 


I. 


( 

1 

4 


■ 81 



TABLE 4 

BRATT AOTUDE TEST: HUMANISTIC SCALE 
PRff-POST STATISTICS AND t-TESTS FOR CORRELATED DATA =' 24) 



i 



COMPlbNENT 



POSITIVE ATTITUDES 



NEGATIVE 'ATTITUDES 



TOTAL. 



-MEAN 



1975 
1977 



1975 
, 1977 



39.38^ 
J 38.27 



T 



29.33 ■ 
29.42V 



1975 67,71 
1^7 , 167.69 



4.14 
4.5^ 



4.05, 
4.81 



7.09 
7.89 



T-VALUE 



.17 



.09 



.01 



df 2-TAIL PROBABILITY 



23 



.867 



23 



23 



.932 



.988 



TABLE 5 
STUDENT CONCERNS CHECKLIST 
PRE AND POST ADMINISTRATION STATISTICS 



SUBJECT 
A 

r 


MEAN 


PRETEST 
S.D. 






flEAN 


POSTraST 
'. S.D.' 


N 


• 




15. 


13 


4. 


70 


/ 40 




18. 


68 


2 


.07* 


37 




2 


12. 


59 


3. 


88 


22 




17. 


96 


2 


.77 


22 




3 


18. 


55 


3. 


22 


20 




18. 


79 


2 


.74 


19 




4 


23. 


13 


2. 


45 


16 




24. 


67 


1 


.95 


15 


»■ 

• 


5 ■ / 


16. 


90 


2. 


87 


40 




18. 


40 


- 2 


.79 


57 






14. 


84 


2. 


85 


67 




20. 


30 


2 


.81 


74 




7 


18. 


11 


2. 


69 






17. 


19 


3 


.10 


16 




8 


19. 


40 


2. 


38 


25 




17. 


89/ 


3. 


82 

I 


27 




9 


15. 


35 ' 


2. 


> 

46 


20 




15; 


85 » 


• 2. 


82 


20 




> 

10 


17. 


77 . 


• 3. 


81 


26 




20. 


31 


2, 


95 


26 




:OMBTNED 


16. 


58 . 


4. 


03 


295 / 




" 19. 


06. 


3. 


30 • 


313 





84 



V 



ERIC 
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A t.-te^.t for correlated data shows that student perceptions of their 
teachers' inquiry behavior indicate a marked increase in perceived 
ffectiveness (t = 2,401, df = '9, JP<-05, two--tailed test). 

Summary of Test Results 

The collective findings of these previous investigatiorts 
'demonstrate a distinct developmental pattern. Although the 
overall' attitudinal character of UPSTEP graduates did not change 
significantly in the first year after graddation^ specific? con- 
cerns with resjSfct to teaching did tend to unify into a more con- 
sistent system of beliefs. This system is typified by the theore- 
tical formulations of the O. J. Harvey Conceptual Systems Test. 

Concurrent with this unification is an apparent increase in the 

' ■ \ 

ability to teach integrated science skills as perceived by the 

\. ' . • ' -fp » 

students of in-service teachers. 

I NQU I RY E VAL UATI ON S 

Each UPSTEP In-service participant (N = 15) submitted one 
tape per week over a year's period (1976-770. This approximates 
^24 In-service tapes - twelve per semester. Each, tape submitted 
was interpreted by each participant as the best lesson taught that 
week . 

\ These In-service tapes (total of 348 tapes) were evaluated by 

two trained tape reviewers- Tlie two trained tape, reviewers were 
former puiblic school teachers, one of whom holds a M.S. E)egree and 
the other evaluator holds and Ed. S. Degree in Education. . These 



reviewers previously evaluated approximately 150 Pre-s^|{vice tapes 



i-senvic 
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recorded during the UPSTEP participmnts* student-teaching experi- ' 
*encc. Thosq Pro-service tapes wore evaluated utilizing an inter- 
action analysis science teaching in^^^Mbnt (G. Hall^ see Appendix 
E) . Thus, it wa^felt that this O^nvolvement establishedHrith the 



• \ f 
tape evaluators a v^^ll .grounded and consonant mi^asure o£ validity r 

and reliabi3^y to. evaluate the subsequent Inquiry evaluation 

tapes, * 1^ J. « . 

Initially the In-serO(ice participants were • requested . to sub- 

- ■ ' - ■ • ... 

mit lessons only in the a^;^a qf science. Because of numerbus con- 
straints such as grade level and curricultun variations of contri-r 
buting schools/ this was not always fe'Sisible. While the majority 
of submitted lessons were, fj^om the area of science (approximately 
3gGJ, many lessons were from' the ^rea of social studi-es, reading, ^ 
M.anguage arts, etc. (approximately 48), This presented ^the parti- 
cipants with an interesting challenge - Science and' social studies 
^end themselves most readily to Inquiry instruction. This is not 
necessarily true^of other areas of the curriculum. The over-all 
average Inquiry Rating assigned by the tape evaluators was 4.40 for 
those Jjessons identified as science and 3v47 for those« lessons 
identified as nonr-ficience . ^ 

The evaluated tapes were analyzed to determine the level of 
inquiry teaching practiced by the UPSTEP In-service participants, 
see Table Six - Inquiry Evaluations , ^Participants^ Yearly Average 
1975-77, Inquiry bi^^ng defined as the process o^ seeking infor- 
mation directed towards the resoltftion' of a problem. , Inquiry, ^ 
further defined, is that projpess which fosters the* development of 



creative/ innovative ^ independent thinkers who, when confronted 

with a problem, exhibit an autonoiUDUS search behavior reflecting 

the4^r own criteria for assessing the value, accuracy, and rele- 
ts. 

vance of their ideas. 

The tape evaluators recorded data in fourteen discrete cate- 
gories of an optidal-scan sheet. At the conclusion of the optical-- 
^can plotting of each tape the tape evaluator, on a scale of 1-10 
(ten being an excellent rating), assigns to the lesson her assess- 
ment of the general inquiry climate of the lesson. At the end of 
each tape Valuation, the tape evaluator submiti^ to the participant 
a general statement as to her reaction to the lesson, constructive 
criticisms, and suggestions for improvement. 

ical-scan sheets were"" then fed into the computer uti— 
liziyg a predetermined criteria (see Inquiry ^Ipestions and Answers 
Program Behavior Categories, DeVito/Mazzuca, Appendix F) . Program 
output is divided into three major categories: 1) Percerijtage of 
time spent in questioning, and answers, leading the student (teacher 
giving directions, instructions, etc.), lecturi»Lng (dirept exposition), 
student-to-student interaction (experimentation, data collecting, 
etc.) , and non-inquiry behaviors (discipline, classroom announce- 
ments, etc.). '2) Nipber of each type of teacher question. These 
are divided into f#Ve areas-^fc/losed recall questions (memory type. 



convergent), open r^ecall questions (divergent), reasoning questions, 
evaluative questlorfe-, and-affectiye questions. And, 3) Descriptive- 
and evaluative computer statemeirlts . / i • 

* ■ ■ )■ ■ 

A computer printout for each lessoii was returned to each participant 



noting constructive, remarks offered by the dirrector. Table Six, 

Inquiry Evaluation refl^^cts a sununary of the participants' yearly 

-average for all tapes in all fourteen categories plUs a summary of 

descriptive and evaluative computer $tatements. The participants 

were ranked by the tape evaluators as to the lesson's inquiry 

i^ating (see-IR column. Tattle Six) . 

^ , ^ 

Significant Interpi^lfations of Table Six - Inquiry Evaluations, 

Participants* Yearly Averages 76-17 

An analyiSLs of the 348 inquiry tapes evaluated revealed that 
the UPSTEP participants' tapes averaged 27 minutes in length and 
that the participants averaged 1.56 questions per minute, over all 
lessons. Students were ranked hiy the tape evaluators as the inquiry 
level of their instruction. The ^average inquiry rating (IR) was 
^^^,46 6n a scale of 1 to 10, ten rated as excellent. Seven parti- 
pant* scored above 4,46. Eight participants scored below 4.461 
Observations of the top seven participants* average scores compared 
to the grand average revealed ;that these participants taught shorter 
lessons but provided longer pel^ods of direc):ions to accompany such 
instruction* In general, the toK participants asked fewer ques- 
tions, in particular flwer recall qkestions. However, they did 
ask more affective, convergent, and( eval3j^'tl'\F@''qtrest^^ than their 
counterparts. Also, these top participants lead their classes more 
than they lectured, plus Htheir classes reflected higher frequen- 



cies of student-to-student verbal interactions 



This assessment wa^\4^^3^i^ed from comparing each and every par- 
ticipant to the grafid average and determining the number of 

• ■ • ■ • ■ -■■ / 
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( ■ ' • TABLE 6 , ■ 

'INQUIRY EVALUATION - PARTICIPANTS YEARLY AVERAGE 76-7X * 
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PERCENT OF TIME ENGAGED IN: 


TYPE OF DUES & fREQ 


DLB/ 
LB 


DC/ 
PC 


1 

CONV/ 
DIV 


CIPANT 


iinti 




QSA 


DIR 


LECT 


SI 


NIA 


CR 


OR 


REA 


APF EVA 


Wo 


23.9 


6.51 


52.98 


22.03 


4 50 


\ 

16 29 


4 ?? 


34.75 10.21 




2.34 .75 


1.32 


.48 


3.19 




29.13 


5.71 


38.11 


25.72 


4 61 


31 35 




17.59 


9.50 


7 flfi 


4 91 \\ 


17.02' 


.24 


1.76 


«o 
' Ri 


28.25 


5.63 


48.19/ 


19 76 








"17. 75 


6.17 


4. Zj 


9 KA 1 OQ 


1.86 


.98 


2.13 


19.0 


5.38 


56.79 


16 10 




15 fifl 




18.71 


5.50 


19 91 




1.13 


.46 


1.13 


Lo, ■ _ 


26.4 


5/17 


41 84 




4 • Oj 


3R (17 




7.71 


6.0a 




O.JO i.4o 


12.57 


' .20 


0.64 




23.75 


k 


41.75 


26 84 


5 Ofi 

J 1 




9 47 


10.21 


7.88 


Q 1 1 
o.i/ 


■ / 

i.yc .JO 
4.00 i.uy 


12.92 


.45 


2 39 


'Bl 


22.71 


4.88. 


40 36 


15 IQ 




32.50 


9 It;- 


i:i'.38 


3.75 


1 1 1 


.95 


.44 


.92 


Ca ' 


36.39 


4.36 


S2 52 






P Q1 


4 11 


48.13 


9.30 


ZO.ZD 


•75 .1/ 


.96 


.59 


3.21 


CI 


.30.05 


'4.17 


4fl "^Q 






27.71 


6.31 


31.^ 


4.13 


IC CO 


«21 .jj 


.99 


.72 


2.40 


Sin, P. 


27.88 


4.13 


47.83 


19.39 


7.54 


24.11 


1.13 


15.34 


'5.92 


12.29 


1.67 .1?5 


13.84 


.32 

. 'Jit 


1.41- 


Nu 


29 ?9 

**J %LJ 




52.94. 


16.51 


15.10 


13,28 


'I 

2.19 


14.33 


4.03 


5.28 


2.46 1.00 


AO 

.92' 


■.60 


1.19 


' St 


29.33 


4.00 


46.15 


14.42 


9.69 


26.53 
13.58 


3.22 


21.92 


3.58 


9.92 


1.42 0 


.67 


.46 


1.92 


, Wi, 


22.42 


3.28 


62.34 


9.53 


7.30 


4.04 


17.. 33 


2.17 




3.25 .04 


.64 


.39 


3.76 


So 


30.29 


2.96 


37.62 


15.25 


6.94 


17.18 23.00 


35.25 15.29 


10.25 


,.96 .46' 


1.10 


.34 


2'.17. 


Sm, C. 


27.40 


1.56 


60.95 


10.10 


17.75 


7.44 


3.76 


21.67 


4.89 


7.11 


1.00 0 


.86 


.38 


1.75 


. GRAND 
TOTAL 


406.18 


66.89 


728.96 262.33 121.14 318.98 67.0 


323.87 98.41 169.92 33.74 7.77 


67.75 


7.05 


29.98 


GRAND 
AVERAGE 
\ BASED 


27.08 


4.46 


48.60 


17.49 


8.08 


21.27. 4.47, 


•21.60^ 6.56 


11.33 


2.25 .52 


•4.52 


.47 


2.00 



* ON 348 

TAPES (23 tapes per participant) 
EVALUATED / 

ERIC ; 
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1 -81- 

oxceflses above tho avcracjo in r^ach category for the top seven as 
opposed to the bottom seven. In one category Conv/Div (Conver- 
gent/Divergent Questions), below '2.00, the lower the stated value 
the' better the^ rating. Thus, in this category a reduced value 
was rated as a plJ^- . m 

Table Seven, UPS'fEP Participants* Inquiry Ratings as ranked 
. by Tap^ Evaluators is a compilation of additional ratio calcu- 
lations. These are: Ratio of Lecturing/Questions and Answers, 
Ratio of Student Interaction/Questions and Answers, and Ratio of 
, Reasoning Questions/Total Questions. Additional, sxumnations as to 
the Total Number of Questions, Total Questions/Time, Total Number 
of Reasoning, Affective and Evaluative Questions., and Total of 
Affective and Evaluative Questions were added/ ' t>revious -accumu- 
lated ratio'idata as to DLB/LB <and Con'\^/Div; were retained. Also, 
tape evaluators were i emeriti fied, grade levels listed, and O. J. 
Harvey Classifications for each participiint recorded, /it was felt 
that this criteria would provide a more detailed profil^ of 
Inquiry Teaching. ^T^ble Seven retained the tape evaluators rank 



ordering as to the ^Jsigned InquiiJy ' Rating (IR) . 



Il^gnc 



Table Eight UP^^PI^articipants ' Inquiiry Ratirig as. ranked by 
Computer Analysis portrays a new ranking based on the Table . VII 
criteria. Using the group average from "^able VII as a pivotal 
measure, each participant was' compared to_this base measure in all 
ten categories. In the comparifeon of individual participant's 

i 'O 

scores to the group average in the columns Ratio ofVSl/Q and A, 
£^&^tio of Reas/Total Ques. /dlb/LB and DC/PC, a higher score than 

/■' . ■ ' ■ ' ■ 
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■ TABLE 7 " \ 

UPSTjEP PARTICIPANTS' ' INQUIRY RATING AS RANKED BY TAPE EVALUATOR 
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J RATINGS, As 

RANKED USING COMPUTER Ml^mS 




the group average was rated as a plus score. A lower rating than 

- ■ ■ ■ /V ■•■ 

the group averaqe in the columns designated as Ratio of Lqct/p. " 

f. 

and A and Conv/Div was rated a minus score. The accumulated 
number of pluses comprise the recorded aggregate Horizontal Score 
Compilation IR for each participant. Those with the most favor- 
able accumulative scor<^s in the ten categories wer'e re-ranked 
under the colum;i marked Horizontal Score Computer Inquiry Rating.' 
Seven of the top ten computer IR ranked participants^ scores dor- 
related Well with the tape evaluators' IR -rating scores. The 
bottom five participants' computer IR scores correlated exactly 
with the tape evaluators* IR ratings. - 

In the- fal], of 1977 a comparison was made between the UPS.TEP 
participants (experimental group, N = 15) and traditionally ^ trained, 
senigr pr^seryice elementary education majors (control group, 
N = 24). During their student teaching expei^ieiice , the conti;ol 
groi?) was ^sked to submit audio-taped recordings of five weekly 
lessons. Each lesson Was to represent their best effort for- that 
particular week . The twenty four participants in the control group 
submitted a total ninety seven tapes. These lessons were analyzed . 
by the previously trained UPSTEP tape evaluators ' using the same 
UPSTEP criteria for optical scan plotting and computer analysis. 
Table 9, Computer Analysis - Comparing UPSTEP Group averages (ex-' 
perimental) tp Control Group average records. a comparison of the ' 
UPSTEP Group using the average of each participants first .three 
tapfes plus the average of tl>e yearly total of 348 tapes or approxi- 
mately 23 tapes per participant^- 



96 



TABLE 9 



COMPUTER ANALYSIS ^ COMPARING UPSTEP GROUP AVERAGES (EXPERIMENTAL) TO CONTROL GROUP' AVERAGE 
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A summary review of Table 9 revealsi. that in the "Percent 
of Time Engaged In" area the IJPSTEP participants lectured less, 
generally spent less time giving directions, and spent ah equiva- 
lent amount of time engaging in questioning and answering ques- 
tions cohip a red to the^-r counterparts in the control group.' 
Signifi,pantly , the UPSTEP participants allpwed more time for 
student-to-student interaction (experimentation/ data •collection^ 
etc.) than the control participants . Also, the IJPSTEP partici- ^ 
pants engaged in a significantly lessor amount of time ^for non- 

inquiry activities. ^ ' i i 

■ . ■ ' i 

In the "Type of Question and Frequency" area the UPSTEP 
„ participants used much less Closed Rfecall qyestions (CR, . memory 
type, convergent type, etc.), much more Open Recall questions (OR, , 
divergent). Reasoning, Affective , -and Evaluative questions thaiv 
the control participants. 

In the "Descriptive and Evaluative Computer Statement" area 
the UPSTEP participants lead their s students more than they lecture 

to them (DLB/LB, biscrete LeadeV Behavior to Lecture Behavior) at 

t ' . . ' • ' ^ , ' 

^much higher ratio than the control participants. In the. Delayed 

Closure to Prompt Closure area (DC/PC) the UPSTEP participants 

showed little difference' from the control participants. The Con- 

vergent, Question to Divergent Question ratio (Conv/Div) shdwed 

the UPSTEP participant^ to lise much less convei?gent questioning 

than the control partiqig^rfts . With diverjgent questioning viewed . 

as a proijioter of creative thinking, thi^ action is^interpreted as V..^ 

an asset for the UPSTEP'particij^ants : , 

I ' ■ J • ' ' <j 



a' summary prof i Ic of -an t)r*S'r;i*)l^ 'pcirti ci pant /jraduato mifjht 

/bo fcfldcted in the followinq description: 

' ' A person exposed to the Purdue University UPSTEP 

nodel treatment lectures^ less, spends less time in the per^ 
> functory tasks ot teaching, •qui.ckly, gets on with the task 

of teaching, ^allows students to become 'thoroughly involved 
, in the learning process , i consistently ask higher level 
' questions, and consistently 'ask divergent questions to 
stimulate, Jjiigher level thought. [ 

Summary Comments 

Anecdotal plus statistical data appear to support the ■ cton- 

clusion that the integrated inquiry approach to the teaching of 

science to prospective elementary' teachers is superior to a frag^" 

mented bits and pieces approach to science instruction. -Ijt would 

be difficult to argUe ti^at early, continued, and varied field 

^ ^ , ." . 

experiences with children tied to appropriate integrated sqiende 

■ * , ' ' ' * ' 

instruction buttressed by continued pedogogical ni^elihodology would , 

" \ . . ■ . ':V.. ■ • 

not be superior to isolated , science ' content /acquii^ition, topped 

by_ a sciences methods course, ^d followed by a student - teaching- 

t experience. ^ j 

If science instructiori in the elementary school is to be im- ^- 

proved and if inquiry, as a technique for instruction in science 

and other areas of the curriculum is deemed (iesirable, •tftis model 

. , ' ^ ••■ . _ / ■ / ■ ^ 

or a similar model of instruction will n^ecffto be implemented. 
Inquiry cannot be acqXiired by osmosi^s'. It must be taught and ^ 
practiced by the instructor. It must^be pf^t^iced by the learner. 
J\nAt, it must be taught by the learner in* the role of an instructor. 
Inquiry ii^jstruction cannot be accomplished in a one or two semester 

^ ' loo ' . • ., 



, course. Instructior^ in Inquiry must start early in the pre-service 
ediacal t ion of I prospeqtive •'elementary teachers. And, it must be 

I cultivated ^nd practiced- slowly over time. .There are few short 
cuts . , i' ^ ■ '' 

The Purdue University model provides a mechanism. It also 

NproVides some -supportive data that the model wc^lts. It does not, 
however, projade people. And, people make the model work. The 
model demai>ds cooperation between, vested parties. The hod^l de- 
mands sacrifices f?4m area's previously deemed sacrosanct^ New 
priorities must be ^established. Sometimes these sacrifices are 

^at the expense of exj^ansive science content coverage. Uppermost:, 
the model -demanc3s strong leadership. If the Purdue University 
UPSTEP model 'is to be successfully implemented and maintained, 
it will recjuire a program chairperson who, in 'concert with the 

■ ' ■« * 

participating fadulty^ constantly monitors the components of the 
model to maintain the totality of the goals of this approach to 
learning^i Paramount to the goals is the goal of creating indivi- 
duals who themselves are creative, innovative, independent 
thinkers who ^ can teach children to be likewise. , 
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APPENDIX A ' / 
PERSfONAL OPINION SCALE* 



, . ^ < . • • , Scaled A-' ' ', , ' - 

The following is a study of what 'the general public thinks and feels 
about a number of important social and personal questions. The -best; 
answer to feach statement below is your personal opinion . We have tried • 

, to cover meiny differjsnt and opposing points of view: you inay find yoijp- 
^elf agreeing strongly with some of the statements r disagreeing jus^as 
strongly with others; and perhaps 'uncertain about others; whether you 

, agree or disagree with any statement, you can be sure that many people 
feel the same afs you do. ' ^ ' ^ 

" ■ ^ ■ t ■ ' / ' ■ • ■ 

Please mark each statement in the parenthesis ^following the question 
assigning value from I' t^o 5, depi^ni^rig on how- you feel ir^ each case. 

1=1 agrjee.^completely ^ 

2-,- I agree mostly (i.e. , more than disagree) 
^ v-* ^ J = I agree and disagree about egually 

4 = 1 disagree mostly (i.e., more thcin agree) 
■ , 5-1 disfigree completely ' • ' » 

I think I have more friends than most people I know. ( ) 

2. Contribuliing to human welfare is .the most satisfying human \ 
epdeavojj. ( ) " \ 

3. No man can 'be fully successful in life without .belief or fafibth \ 
in divine guidance. ( ) ' , , ^ \^ 

4. I feel Jike telling other people off when ^ dis^agree with them. j(^ ) 
, 5. I like to criticize people who are in a position of authority. ( ) 

6. I lilcis to join clubs or, social groups. ( ) 

7. Any written work that I do I like to have precise, ne'at' and well 
organized. ( ) 

8. It is safest to assume that all people have a vicious streak and it 
will come/oufe when they are gi^ven a chance. ( ) 

9. I like to n^ave my meals organized and a definite time set aside for 
^^ting. ( ) . 

10.. I like to do things with my friends^ather tlvan by myself. ( ) 

11. I like Xo help other people who ar/less fortunaJ;e thcin I am. ( ) 

• . ■ . 

12. I like my friends to confide in me and to tell me their ^ 
■"troubles. '( ) ' . 

\ ^ ' ^ a. J. Harvey, CST- A 2/71 

. . I . . ^ . 
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13. 

' . ^ 
14. 

15. 
16. 

17. • 

18. 
19. 
20 . 
21 > 
22. 
23. 

24. 
35. 
26. 
27. 



I lilje to have my worK organized and planned before beginning 
it. ( . ) ... . * ^ 

Lfeel like making fun of people who do. things that I' regard as 
upid. { ) ' ; ... 

Sin is but a c\iltural concept bylilt by man. ( 

' . ■ . ■ V ■■ 

I like to keep my things neat and orderly, on my desk or 
workspace. ( ^ ) 

i * • ' ' . . 

I believe that to attain my gpals it is only necessary for me to^ 
live as God would have me live. (' ) 



I like to form new friendships. ) 



These d^s a person 'Idoesn* t .really know whom 

Politicians have to/bribe people. ( ) 

I liV^ to start conversation. ( ) 

I If^l like getting revenge when someone insuL 



e cau count on. ^( ) 



I like to sympathize with my friends when the^ are hurt or 
sick. ( ) 

I like to plan and organize the details of ary work* I undertajce- 
Guilt results from violation of God's law. ( 
I like to give lots of parties. \, ) 



me. -( ^ ) 



( ) 



) - 



ir^like to make as many friends as I can. j ) 



ERIC 



( 





PPPisipiX A . . 

■ • ^ ' » ^ * / ' * " - 

PEteONW><5)PINI&N SCALE*. - - ^ 

-. ^ ' ' Scale B . , . ' f . ' ; . ^ v 

The folldwin^ i3 a study of whatVthe general public thinks arid ^feels 
about a number oft important social and personal questions. The best " 
•answer to each statement below is your pergonal opinion .. We have tried 
to cover many different and opposing pointSiOf view: yoii rhay find, your- 
self agreeing strongly wit^ gome of the statements,, dis^grfeeinqf just -as \^ 
strongiy with others,, and perhajTs uncertain 'about oth^s; ^whether you ' 
agree or dis'agree with any statement, you can he .sure that many people 
feel the same as you do"i ' ^. . , 

Pleaise mark eadh statement in the parenthesis following the cjufeption 
assigning a value from 1 tOr-5 , depending on how you feel in each* case.' 

* - I agree completely - 

' 2 - iTy^agree mostly (i.e.;, more than disagree) 

' 3 =; I agree aAd disagree about equally 

. '4 = 1 disagree mos^tly (i .e . j more than agree) . 

^ ' '5-1 disagree, cohipletely ' . * : • 

1. . '1 like to. meet i[lew people. ( )' ^ 

/ ■ 

2- 1 feel like telling oth'er pe6ple off when I disagree with them. ( ) 

3. I like to help my friends when they 'are in trouble. ( ) 

4. I always like for other people to tell' me their problems. ) 

5. I like to criticize people who ;^ire in a position. of authority. ( ) ' 

6. I feel at home with almost everyone and like to p.articipate in what 
' they are doing. ( ) 

• ■ . . • " , ■■■ ^ ■ • : . ■ • 

7. . In the final analysis ; events in the world will ultimately be in line 

with th^ master plan of God. ( ) • 

*8.f The dictates of one' s/religion should be followed with trusting 
faith. ( ) — . / 

■ . 

9. I like to keep my letters, bills, and other papers neatly arranged . 
arid filed acc6^ding to som6 system. A ) ' . 

. • ■ ■ • . » . ■ ; ■/ " ) . 

10. Most peoplj^ can still be depended upon to come through in a pinch. ( 

ir. I like to d6 things with my 'friends rather than by myself. ( ' ) 

'■ ' •. " , / ' ■ ■ ■ ■ . 

.■ . ■■ V •' ' ■ - 

12. I like to have a place for everything and everything in its place. ( 

lis. I enjoy very much being .a part of ,a grbup. ( / ). ' ' , ' 

■ , ; ' ' ^ , , * O.^ Harvey, CSt-B -2/71 



I like^to^have my life so- arranged' th^at it runs smoothly and* with- 
out much^ change in* plans . ( - J J \ . , . : 



I en:^oy making sacrifices foi^the sake of ^th 6 happiness of 
ofJiers. ( ) \ '^^ ' .' ^ " - J * ■ '\ 

I feel iik^. making fun, of* peopre who <^o things that: I Vegard as 
stupid. X ) ^ ' . . 



I prefer to do things alone, rather than vgj^ my friehds. ( ) 

I fiind that a well-ordered mode of life with r.egular houi?s is 
suitable to my personality. ( ) . x ^ - f 

There are some things v^^ich God will never permit man to know. ) 

I feel like getting rj^enge when gomeone has insulted me. ( ) 

I m a very sopiabler person whp gets along easil^y with nearly 
everyone. ( ) 

i . ^ ' A 

I like to treat Ather people with kindness and sympathy . ( ) > 

I i;?on*t like for things to be uncertain and unpredictable. ( ) 

Ypu .sometimes can't help wondering whether anything 's worthwhile 
amymore. ( ) ^- - • ' ' 

The way to peace in the worlds is through ^religion. ( ) 

Anyone wKo completely trusts anyone else is asking for tro^uble. ( ) 

Marriage is a divine institutioni for the glorification of G<id. ( ) 



> • ■ .• ' APPENDIX B . ; . - • 

. - • ..■ -v 

, TEACHER <X)NCERNS CHECKLIST , 

' ' Frances F, Fuller 

Res^earcp and Development Center for- Teacher Education' 
The Unlve^^sity of Texas lat Austip 



DIRECTIONS : This' checklis t is des.i<gpid& to/ ejcplore what . teachers 'are con- 
cerned about at different points in fcheir.'/z/areers. There ar^, of . course 



to/e 

. . - , . - > . . - ■ - 

no r^xght ^or wrong answer^; 'each person hajl; his or her pwrV concerns , 

Sometimes ^people are tenpted to answer questions like these in terms of 
what they think they should be concerned about or expect to be conceraed 
about in thfe future,' Thi^.is not what is wanted here. We would like to. 
know only what you- are actually concerned about NOW, * . .\ 

On the following pages you will find statements, aboiit som'e concerns you 
might have now. Read eadh statement. Then aslc yourself: WHEN I THlNK 
ABOUT TEACHING, AM. I CONCERNED ABOUT I'h IS? 

If you are not concerned about that .now, or the statemen^ does not apply 
write tihe number "1** in the box. ^ ' ' \ 

If you are/a l^ittle concerned , write^the number "2" in the box, . - 

If you are Itnoderately concerned, write the number "3" in the box. 



If you are very co ncerned , write t^ie number "4" in the, box. 

And' if y oil' are 
in thp 'to/, 



And' if yoii'are totally pVeoccu p ied |wi'th the concern, write the number "5 



Be sure to- answer every item. Begin liy completing the following:" 

^ ■ .-■ ■ ' • ^ \ - ' ' ^ . ^ ^ 

1. Name * Male Female , Age 

..v. ' ' '-' '■ — 7" 

2. ^Circle the one that best describes your teaching experience: 

1. No education . courd^es ^d no 4. Presently^student' teaching,. 
fptnval classroom observation " '•^^^ . >. ' ' . 
dr te'iaching experience . * 

2. Education courses but rtd, 5. ^Completed student teaching 
formal observatidR or W"' ^' ' 
teaching expefier>ce. 

3., Education courses- and obser- 6. t^resently an inseifvice. ' 
vation experience but no teacj^er ^ - ' 

teaching ■ ■ \ ' '\ 

•^^ - . . ' ■ ■ ' - 

3. If you are a student: Freghmdn Sophomore^ Junio r * 

Senior Graduate 



4J The grade level you plan to teach (if student) or are now teaching 

(if- insfervice) : Preschoo l Elementary . Junior High 

Gollege_ , Other 

- • - ^ » i =— — ■ . •— : _ — ^ 

j5^^ If jcurrently teaching: Average number of students you. teach per 
/ class: . . 



WHEN I JHINK ABOUT TEACHING, AM I CONCERNS^ ABOUT *{^IS 



For each statement below, decide which of the/following answers best 
applied to you now. Place the number of the answer ^n the box 'at the 
left of the statement- Please be as accurate as you can. 



Not concerned 



□ 



Very concerned 

\ 



1. Lack of respect of some 
students 



A littj.e CQncerned 

5 



Moderately 
concerned 



Totally pifeoccupied 

a.. 



[ I 2. Standards and regulations 

set for teachers 



□ 



3. Selecting and teaching 
content well 



I I 4. The mandated curriculum is 

not appropriate for all 
s?tudents 



□ 
□ 



5. WhVther students are learn- 
ing^what they should 

G. V^/hcthor the ^^tudents really 
like me or not 

7. Increasing students' feel- 
ings of accomplishment 



[ZJ '^'^^^^ nat-uro and quality of 
instructional materials 



9- Whoro I strand ar? a teacher 
[ jlO . Mo t i va t i ng Ludo n tr, to 



Lack of instructional 
materials ' , ^ 



I [l3> Rapid rate of curriculum and 

instructional change 



|. |l 4 . Feeling under pressure too 
much of the time 

I | l5 . Frustrated by the routine and 
inflexibility of the situation 

I ^^16 . Becoming too personally in- 
volved with students 

■n ■ 7 

I [17. Maxntvaining the apifpropriate 

degree of class control 

Jl^8 . Acceptance as a friend by 
students 

I [l9 . Understanding the principal's 
poll cies 

[ j20 . The wide 'range oL student 

achievement 



, ^ bl . Doing well when a sunorvi. 



sor 



is present 



□ 



11. Working productively with 
o t h e r t e a c h(^ r s 



22. Meeting the needs of dif for- 
went kinds of students 



r 
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. . ^ * ^ . 

WHEN I. THINK ABOUT TEACHING, AM I CONQERNED ABOUT THIS? 

'I J23. Being fair and impartial | |4i , Assessing and reporting stu- 

\ j j \ " dent progress * 

I |24. Diagnosing student learning r— ^ 

r)roblems j 142*. Chronic absence and dropping 

j j . , out of students 

I [ 25 . Getting a f avorable eyalu- ^ * , 

ation of teaching j [43. Lack of academic freedom 

I { 26. Being asked personal ques- | | 44> Teaching required content to 

tions'by my students , students of varied background 

I [27, Too mahy noninstructional | [4 5. ^Student Use o^drugs . 

duties ^ I 1 . - 

□ I J46- Feeling more adequate as a 

28. Insuring that students grasp teacher *^ 

subject matter fundamentals, i 1 

'r i I [47. Guiding students toward in- 

I [29. Working with too meiny stu- tellectual and emotion £ll 

dents e^ch day ^ growth 



30:. Challenging unmotivated | I 48. Being accepted and respected 

students by professional persons 

L l^l- The values an^ attitudes of | , I 49, Adequately presenting all of 

^' the current generation ^ the required material 

/\ I32. Adapting myself to the needs [ jso. Slow progress of certain 

of different students students 

I [ 3 3. Whether students can apply | [ 5I . My ability to present ideas 
what they learn ^ to the class * 

I " 1^^* Understanding the philosiophy | [ 5?. Helping students to value^ 
/ of the school loarning 

I [35. Students who disrupt, classes [ ^3. Whether each student is getting 

j i what he needs 

I [36. Instilling worthwhile con- ■ . 

copts and valups ] [54. Increasing my proficiency in 

DjC^ content 

7. How student^ feel about me 1 . ^ 

r — — I * ^ I JBS. Recognizing the social and 

I pB. Student health and nutrition emotional needs of students 

problems that affect p — , 

loarning [ p G > The wide diversity of student 
j j ethnic and socioeconomic hack- 
le • The psychological climate of grounds 

the £ichool , , . 

Please use the back of this page for 

Or. . 1 ■ ^ any comments. These may bo about th 

0. Clarifying the limits of my ^ ^ , 

L'l-l questionnaire in general, about spe- 
authority and responsibility, * ' . 

cific items or about any additional 

concerns you may have. 
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APPENDIX C ' 



WHAT IS YOUR "ATTITUDE TOWArD TEACHING AND 
TEACHING SCIENCE? 



There are some statements about teaching science and teaching in . 
general, on the next few, pages. Some statements are about a person's 
feelings about the role of a teacher. Some statements describe how 
teachers should teach.. You may agree with some of the statements and 
you may disagree with others. That is exactly j^hat you are asked to do. 
By doing this, you wiXl show your attitudes toward science teaching and 
teaching in gfeneral. - 

After you have carefully read a statemeTnt, decide whether you agree 
or disagree with it. If you agree, decide whether you agree mildly or 
strongly. If you disagree, decide whether you disagree mildly or strong- 
ly. Then find the space on the answer sheet that Bgrees with your feel- 
ings and blacken it. ' ' / 

A = If you agree strongly 

B = If you agree mildly . ' ' 

C = If you disagree mildly 

D = If you disagree strongly 

Example: • . • 

\ 

00. I would liko to make lots^ of money . 



00.. 



(The p^EStin who marked this example agrees strongly that he would 
like ^6 'ifiake lots of money.) 

Please respond to each statement and blacken only the space . that agrees 
with your feelings. 

Please do not mark in the test booklet. 

0 . ' 



WHAT IS YOUR AT1^ITUt)E' TOWARDS TEACHING SciENCE? 

1. One fact .elementary children, should learn is that the air is ;« , ^ 
approximately 20% 6xygen . " c ^ 

2. Teachers should plan^ and grade science assignments. ^ ' 

3". Most children should be able to interpret a graph — at least rby the 
• sixth grade. 



4. Students should design their own science projects. 



8. 



5. The ro\Le of the teacher is to present concepts for the st;udents to 
learn: ^ - ^ . . . 

6. -A teactier should be a resource person rather than an in j^ormation 

giver in science. ' • - . 

?: I should learn as much as the students when I teach. 



I do not untJerstand science, and I do not want to teach it^. 



9. The students sjio^'ld progress . through s'cience in the sequence I set 
up. ^ \ ^ 

10. The teacher should tell the children ^yhat they h^ve to l^earr>.and* 
know . ' " Vv ''' 

11. ' It should be mdr6 i*nportant to "establish a personal relationship 

with students than worry about the subject matter/I transmit.*^ 

. 12. In teaching science, a teadffer might spend more time listening to 
the children than talking to them. . , . , 

13. Students should not grade their own science projects. . -^^ 

14. The teabher should help the student find ways to attain his own 
goals ,^but not set, thenr up for him. 

>J.5. Process skills are very important things to be developed in the 
elementary grades. > - 

16. The teacher should* have top priority in decision making over 
students. ^ ^ 

17. The teacher should respond to the student rather than the student 
responding to the teacher^ 

la. Students hoed to know the basic facts of science before they can 
understand the concepts. , ^ 



, III 



19. Children must lea£n certai^i. facts in elementary scho^ so they ^can 
do well in j^ior nigh school. , ' , 

20. Students shoi^L^feel tha,t they can sit and discuss. ciny subject at 
any time witfh a teacher . 

21. I understand science a^ui I want to teach it. 



22. T?eachers should be solely responsible ffbr assigning student grades 
, * in science.^ 

• 23. In s'ciendfe, children must be told what tl^y are to learrv 

24. Students 'can and should learn to evaluate themselves; teachers 
should help students do this. -v.* 

25. The teacherv^^uld teach the basic processes of science such as 
observing, measuring, and classifying in the elementary school. 

26. Teachers should teach their specialities. 

t 

27. Students an.d teachers should both be free to express their views 
in the* classroom. , 

28. The^eeds of students are irrelevant to teaching; students don't 
know what they should know. ^ ^ \ 

29. As children experiment, the teS^ohei> should act as a guide by 
asking leading questions. . 

■,. ■ , ■ ■ •• I 

30/ Science is pretty easy^ to understand. 

31. Students should feel that they may discuss their personal goals in 
a subject matt^er area with any teacher. 

' . ' , ■• 

32. Process skills are the most ijt^ortant things to be developed by 

'* children in science. ^ ^ 

33. The teacher should assign science projects to students. 

34. I like science, and I probeibly am/will be a better science teacher 
than most other elementary teachers. ' - 

35. Students learn best to make decisions when they are given the 
opportunity to mcike decisions^ 

36. 1 em afraid to teach science because I can't do the experiments 
myself. ^ 

37. The teacher should be accounteible for a student's knowledge in 
science. • ' 
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38.. I *ju^t haver Will understand science. ' , 

39. Students^^and 'teachers should feoth respect the knowledge, resourqe- 
<rf^fulness and -creativity of each other. 

40. . A teacher .should ±eaoh the basic facts of sfcience.. 

41^. Teachers should cover specific areafevjin science In each- grade. 

'42. The idea o& teaching science "fecarels 'me. ' \ ^ 

43. Teachers shoigSd tell students ahfbut experiments. ^; * \ ^. ^ 

^^^--.^^^^^^^^ feel that what t^ey have to say in clasS^^is just 

r^s important as* what the teachers ' ^iave , £0 say. 

■■ ' - - ■ . o A.- ■ • 

45. Students should npt ^ilan their /bwn;:ficience projects. 

46. If an experiment does not come V\it^righ^ teacher should tell, 
the children the answer so they .vM^n 'l^dt^e' lost. 



47. Students should learn to evjilaaateytheir^ own science pro jects . 

48. ^ It is a teacher's responsibility to tell children which things are 

important about science . " , . 

49. I do/w;Lll not teach very much science. - 

50. Elementary children should learn how-to control variables in an 
experiment . ' - 

51.. I feel I am very well prepared to teach science. 




52. The teacher should arrange t5!^Yng5^o that childten spend more time 
experimenting than listening to h£;r in science. ' 

53. Students- cemnot learn unless they/pay attention to what the teache 
has to say. r ■ - * ' 

54. I think I understand the work of science. , * 

55. A .fact chi^ren should knojN? is tl^at blood carrier oxygen to the 
cells — at least by the sixth tjrade. 

\ 

K * ■' , 

56. Students^'^^ouXd discover for themselves that learning is their re- 
sponsibility; teachers should help students learn how to learn. 

57. Teacher*? should help children identify ^problejpis . ^ 

58'. Teachers should not have to be concerried with students^problems . 

59. It is importan*'t for children to know why iron xusts — at leadt by 
the six'th grade. ^ * 

60. Teacliers should teach the students, not the facts ofyscienco 



il3 ■ > 
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APPg 



'EU£^ D 



Teacher 



SCI ENiSlfc TEACHING CHECKLIST* 



bes 



The Checklist is not a te3M> and i^ not designed "to gradeV either 
you or your- teacher, but to checfe' the Usefulness of thi^ technique for 
assessing what is happening in' sciQUice classes. Each statem^t ^descri] 
some claBsroom or laboratory teacjting activity , ^o.:^ some aspect^blf ^ 
feacher^student relationships.) ' / 1 -\ 

Please, read each statement carefully and then give your honest,^ 
iinniediate reaction based on whether or not you feel/it^ccurately. de- 
scribes your class and teacher. A mark.in the "Yea" column means you 
. agi^ee that this statement^ does describe something about your class. A 
mark in the \^No" column, indicates that you feel this\ statement does niDt 
describ^s6mething about your class.' You are not being asked to indicate 
whethef you, feel this is the way, the class should be J taught; onXy,to.de-l 
scribe how it actually is being taught iqow . J 



Thank you for your cooperation in thia. ^tyidy . 

' ' L) 

S^/mple* Statement: 



Yes I 
(X) 



) My teacher has asisigned each of us/a specific seat 

J in class . 



( ) 

..( ) 

. ^r- ( ) 

( ) 
.( •) 

( ) 

( ) 

( ) 



■ - { 

) 1. Ma student doesn't quickly answer our teacher's J 
questions, then he' (or she) gives Us the ajifewer. 

) 2. Our teacher frequently-gives us his" (or her) opinions 

' abgo^t what we are studying, and e^ipects us to know them. 

) 3. Our teacher, tries to help us learn how-to ask critical 
questions of our science readings. 

) 4.^ Our tests usually require us to memorize a large number 
of fapts and 'definitions/. ^ * 

) 5. Our laboratory wc(rk^mosl:. often comes after discussing 
; and reading abQut a topic in class. 



We frequently analyze the evidence behind the scientific 
principles we arV) s'tudying. " . 

We occasionally design experiments to finc^ answers to 
problems . 

' ' ' ' [ 

Our teacher spends a great deal of our class time going 
over what we read in a textbook. 



* Gk) Iman/Lehman 



ERLC 



'No 

js ). 9.' Our teachec tells (us aboub^ what ^cienc^ is and^what- 



'scientists do, \^ () ^ ' ' ' 

( ) 10. .We students usually feel llo^t^when we are doing 

labora^tory work. ' ^ ,. • 

, . . ■ ' . ' • ' , ' ' ' ^. ' . '■ 

i ) 11. Our laboritory wark consists of following step-by-step 

the directions given in a laboratory manual (or by Qur 

teacher) /to try and get a particular, answer. 

(/) 12. We^ are expected to spend'mos't of our time in this class 
talking notes on what the teacher tells us' about a 
pa'rti-cular topi,.p. ;^ ' . ' '\ 

( ) 13. In our laboratory work we usually repeat .experiments 
previously done bi^' scientists to see if we can pirove 

that they were right. ^ ' 

(I. 

( ) 14. When our teacher asks us a question, he (or she) almost 
always wants us to give the particular answer her (or 
she) has in mind. 

{ ) 15. Frequently our teacher introduces a new topic by start- 
ing with some lal:)bratory observations, 

'( ) 16. We sometimes develop our own model systeras to explain 
some scientific concepts or principles. 
/ . , ■ ' ' ^ 

( 1 17. Throughout the year, we^j;iave had a considerable amount 
of practice in interpreting data analyzing ^graphs, 
tables, charts and diagrams. . 



( ) 18. OurJ teacher usually asks^- questions requiring specific 
one' or two replies, or yes-no responses. ^ 

( ) 19. Our teacher constantly emphasized our learning general 
concepts' of broad ideas of science. / 

i 20 J We learned the scientific method at the first of the 

year and l;ave not st^dietJ it since. ' ' ^ ^ 

( ) 21. Our teacher usually wants one very specific answer 
to his (or her) questioi;is. 

( ) 22. Our teaclier *tclls us that scjionco can find an answer 
to any problem:' 

( ) 23. Our teacher stresses the limitations of science 'and that 
scientific theories are tentative explanations. 



n5 



24. We' spend much of our class^ time working on our science 
vocabulary — listing and defining new tGnt^. 

25. Our laboratory investigations are closely ' related' to 
^'what we are s-tudy^ng in class. 

26. Our teacher frequlntily ^askS questions which^ cause us to .. 
pull ^together and use things we have learned* earlier 

in the year » - * ^ , 

. i 

27. Frequently our teacher asks us for our owrf opinJ.ons 
and ideas , ^ . ' / v 

28. We sometimes upe the laboratory to investigate a . 
"problem which a. student has brought up. 

29. , We ^'frequently practice , stating hypotheses and evalu- 

ating their usefulness. ' ' 

30. We spend most of our time in this class learning facts ^ 
from some area of science. 



/ 



V 
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' * APPENDIX E.* 



lAST BASE 



INDIRECT 



1- Accept feelings. : -Recognizes and identifies with feelings of 
students (erapathetic) , non-evaluative encouragement or joking 
•positive affective response. e.g.* "I know this \s difficult/ 
but let's/try it anyway" (occurs less than 1% of the time). 

2. Praise : /a positive v^lue judgment. e.g. "That's a good job. 
Good! FTinel" (Too ^^equent Use irtakes it invalid) . . 7. ' 

3- / Acceptance of student's statements: A^ restatement pf the 
student's statement, either written on the board or verbal^ 
This category would also include short, non-c?valuative confir- 
mation i^uch ,as "okay" "all right".* 

4. Question : All questions which require a student response. 

• ' ' r T — '- ~ 



w 

u • • . - ■ 

^ DIRECT . . o ^ 

^ ^ 5 - . Direction : . Giving directions arid procedures; tellir^ig the stu- ^ 
, ^ dents how tq do something. This required an immediate student 

^ response or behavior. * . 

w 6. Exposition . Inifci-ate substantive information; Lecturing, giving 

Q facts, calculating including writing new information' on the boai^d, 

-3 rhetorical questions, £ind review information would be included in 

^ ^ this category. \ { 

CO • ' . 

7. Justification of ^ authdrity : Disciplinary action and criticism ' 
of a student's behavior would be included in this catdgory^^. 

8". Teacher controlled silence : Periods p,f; silence which would in- , 
elude teacher demonstration, or the t^i'acher , lecturing , or a 
teacher examining her notes would be ^-'ncjluded under this category. 



V 



t 

/ 



Student Action - ^ ^ 

9. Student statements : This would include all' student statements 
that are not questions. , 

10. Student questions ; Questions asked by the s'tudents of one 
another or of the teacher would be plabed in this category. 

.'^ L 
1T7\ Affective response : Student responses that reflect' student 

* emotions or feelings about a certain topic. (Good or bad) 



tl7 
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12. Student activity ; This would include activity such as students 
working in workbooks, reading silentj^Ly to themselves or working 
with scientific apparatus, etc. 

Student Interaction 

13. Division of student-to-student int/eraction ; A mark for the 
separation between two students' Interactions. 

) ' / 

14. Nonfunctional behavior; Behavior without direction or ptirpose 
where ho effective instruction /Is occurring.. 

^ / 



Us 



APPENDIX- F' 




INQUIft^^s & A's PR0GR7VM 
BEHAVIOR CATEGORIES* 



Teacher 



Student 



A Clos-ed recall question 

B 0]^6n recall question 
C<-*^easoning: question 

D Evaluation question 

E A'^f fective question 

F Directions, leading 

G Exposition, lecturing 



H Closed question' 

I Open question 

J Relevant answer 

. K Unsolicited statement 

L Statement of Generalization 

M Interaction ■ 

N Non-inquiry behavior, \ 



INQUIRY PROGRAM 



II 

in , 



Percentage of. "time spent in: (Tabular Form) 

1. " Que'stions and Answers 

2. Leading 

3 * ' Lecturing 

4 . Student Interaction 

5 . Non-inquiry Behavior . . ' ' 

* . ' ■ .. 

Number of each type of 't^'dbher\qUGstion (Tabular i?'orin) 



• 



Descr^jPjiive and. Evaluajtive Statements 

, 1;^ . The ratios of discrete leader-itype behaviors o lecture 
behaviors 

2. "The ratio of delayed to prompt closure sea:,jnces 

3. Exploring student questions 

4 . Degree p£. generalization attained by studonts - 

5. Student confidence in their own rability- 

6. Ratio of convergent to divergent teacher questions 
.7. ;^ Creative atmosphere ^ 



* De Vito/Mazzuca 
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APPENDIX G 



IN-SERVICE SUMMARY REPORT OP INQUIRY TEACHING , 

Having gone through- four years of undergraduate 
UPSTEP work at .Purdue CTni vers ity was. the fifth 
year of thel)roject (your teaching evaluations, " , 

etc.) of additional values? ^ ^ Yes' 12 No 

. . „ • - ^ > ■ r.' ., i::^ 

Comments' ~ . , ^ * 

.'• '• " ' - 

On the first grade ^evel it was sometimes' di fficult for me . to prepare 
and follow . through a strict inquiry lesson , but neye^rtheless I. f eel the' 
personal evaluation was very bene'iH.cial to me. . - 

I think so. It more or less was the final test as to whether 'or not 
eveirything we had learned, had actually influenced -our teaching. 

This fifth year 6i? the program proved I could ac^tually, in my own class- 
room put into practice the ideas of the -^nquiry approach . to. teaching:, 
The teaching evaluations from' tliis year showed my strengths .and weaik- ' 
nesses- Thus, they helped me re^ilize how I can. better myself as a teache 



Yes, I' feel that this fifth 'year of the program was very valuable- It 
allowed us to put into use what we picked up the first four years. The 
weekly reports were helpful in allowing us to see our progress through 
e ach semes te r . / . 



I feel the fifth . year was^ the -mpst important year. With my own classroom 
I coyld freely practice my own style while incorpQratilng the inquiry 
approach.-^ I felt less., pressure at this time si,nce I. wasn't being ob- 
» served or graded. I learned more this year about my own teaching habits 
and inquiry method than the four years of undergradute work. 

I believe the fifth year was of .additional value because I was able to 
recapture a lesison after it was over, through listening to the tape. 
This self-evaluation and also the coaching from the computer sheets and 
Dr. De Vito were helpful in improving my teaching methods. ^ 

The computer printouts and your comments gave good feeback on my lessons. 
When teaching a lesson I'm not aware of howvX spend ray time . .f don't 
stop to think — no\y how much time did I spend asking questions , -giving 
directions, ^ teic. I do fee^ that it is helpful to know this irifbrmatio;i 
and the tea(?hinq evaluation was able to point this out along with pther 
useful inforjpriation. . \ ' ' ' 

The fifth year helped me because this was , my own class I was working 
with,., ; I had them every day and not just for an liour. The printouts 
helped me to see that the first four years of practice worked in real, 
life. 



I ,thiftk the fifth: year of UPSTEP' was very valuable becaud« it! gave us 
ith^^^^^^ to, use what we had learned in the most realistic setting 

' of .•allf^.our T5wn clasarooms 1 2> ' " 

I felt the fifth year was the most valuable. 

Changes Suggested ^ 

Not quite as many required tapes. V.-, / 
Adding a math V^g.^lectioa tot th'e prbgr.am - (lirider^ 

Mo re visits irt the schopls. as an undergraduate/ and in'~sei!?vice teacher 
(I realize the many problems herel) ' 
; ; ' .^-^^ - ..^^ . ' ' ' " ■ . .• V 

Perhaps the graqua-fe student could evaluate Ms own lessons expressing, " . 

where h^/she felt the strong and weak areas'' wer,e • v / ; ' .': 

I was interested in knowing how the.^qther graduate students went aibbut 
teaching the inquiry method. ^ \ 

.A li.t;.tJLe,.,.mQxe personal communication for those who live in the area** 

I wt5uld have'l%ed to have met with someone in the project to discusls 
my teaching techiiicjues . / 7 ' 

Perhaps it would haVje bGen Helpful to tlie project member if hb/she could 
have mot with the o.thers for' a completer eiXf>lanation ot 'the computer 
ntout. i kno,w, I tended to avQid^;are^s which were vague to me. 

^lud6 in evaluation what could be done ' to improve the lesson . 

The computer printouts are great, it would have helped me to have them 
from the very start of the progremi. r ' ' 

I would hope Dr. De. Vito would have been cible to visit my classroom, so 
that he might see what our individual classroom situations were. 

I would have liked some sort of tsxplanatidrt or guideline that would have 
s]C)ecified exactly what each category on the computer printout meant, per- 
haps with excunples of what "ideal" behavior vSould bo in- each, category. 
For example, what kind of student statement Jhows that the students have 
confidence in "their owH; ability and intellectual progress?" 

The papers wo sent with the ' tapes loft no room ft^fc comments to explain ■ 
what wag", going qn during th(S;leason. < 
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Tho tfxpc sunrniarY, returned to you was (^otr^priHod of thro(> parts: 

the writtori .;C9 the computer printout, and my written conunents. 

Please rank those three components an to their value to you. 

, X.' 

1) mopt jWluable 

2) next: Valuable 

3) least valuable 



Written Summary 

1) most valuable - 4 

2) next valuable 4^ 

3) least valuable A 



\ 



Computer Printout 

1) ili^st valuable 1_ 

2) next valuablie 5^ 

3) least valuable 6 

Director's Comments 

1) most valuable 7 

2) next valuable 4 

3) least valuable 1 



The computer printout \#as divided into ' thr4^, general parts: 

1) Hpw you spent the time you alloted to the lesson. 

2) The type and frequencies of quei^^ions and 

3) General statements. 



Please rank these three compqnents as to their value to you. 

1) most valuable ^ 

2) next vaj-uable 

3) least valuable . 



'gime Allotment 

1) most valuable 5 

2) next valuable 3^ 

3) least valuable : 



. Typd and Frequency of Question 

1) most valuable 3 

2) next valuiable 6 

3) least valuable 2 



General Statements 
1) most valuable 3 



2) next valuable 2 

3) least valuable 6 



One participant ranked each component as equal. 

Were all three concerns helpful? Yes 11 No 1^ 
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Was your attempts at "Inquiry^' teaching well received by the: 

Principal Yes 8 No 0 Mot Applicable 4_ 

Pupils Yes 12 No ^ 

What subject lended itself best to inquiry teaching? Science 11 

Math * , 1 

"Sj^ « Social Studies 1 



What areas of the curriculum other than science were you able to intro- 
duce and use "Inquiry" teaching? 

Health 2 Social Studies 4 Language Arts 6 Math 5 

Spelling 1 History 2 English 1 Writing 1 



Please write a summary reaction of your feelings relative to the contri- 
butions (if any) that UPSTEP made to your in-service teaching efforts? 

By teaching with the inquiry approach, I was able to bring in a wide 
variety of activities I most likely would 'not have tried. Though the 
children would periodically feel frustrated, they enjoyed these lessons 
above many others . • ijj 

Since I di^ not teach science, I felt it was difficult to show my ability 
in inquiry teaching — I felt the UPSTEP project was much more valuable to 
me than the fibres on the printouts indicated, I do feel, though, that 
through this fifth year of UPSTEP, I have developed a basic creative 
nature of teaching that will hopefully grow in years to come. 

I think I was able to try the inquiry teaching because I am^free to try 
many things in my school. Had I been in another teaching situation in 
this school system, I may have only been allowed to teach traditionally. 

I think that UPSTEP reinforced my faith in inquiry teaching. The first 
year of teaching cah be really rough and I appreciated the positive feed- 
back, the constructive criticism helped me key in and try to improve 
my problems . .. 

This final year of the UPSTEP program was very helpful in getting up and 
keeping the interest of most students. I found the "inquiry" approach 
very stimulating to both myself and my students. Many times we may find 
ourselves in a "slump" as far as good lessons are concerned and this ap- 
proach (inquiry) along with weekly tapes kept me on my toes and contin- 
ually thinking of creative lessons, instead of going page by page through 
the science book. • 

As a whole the contributions made while we were teaching did not affect 
me as much as those first four years where the whole idea of inquiry 
teaching was first shown to us. It was, however, helpful.^ My situation 
was rather limiting. Perhaps if I had had an English speaking group, it 
would have been more helpful still. 
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There has been personal attention and information given at all times. 
This has hBsn excellent. Also there has been available equipmept and ' 
help on leflfson planning. ,1 have felt veiry confident with my students 
as far as keeping a very open classroom with creativity and inquiry 
observed at most times. I feel that my background in the program has 
given me a, feeling of confidence and a better preparation for the 
teaching of science in my class. *• 

Because I knew my lessons were going to be taped and evalua'^edj I was* mope 
aware of the, kinds of questions i-^as^ asH;ihg my class. I alao tried to ^ 
think of inquiry lessons. The UPSTEP project has been very. helpful to 
me. I feel tliat I have a good foundation on which to build upon in being 
a better teapher. I find that there is so much to do and not enough time. 
I need to learn how to use every 1hd.nute to its fullest. I believe for me 
the project was successful. I hopJ^t hat the project will continue . \ Thank 
yo^ for all the help you've given me. . ^ , 

The UPSTEP progran\ v^as one of the few classfes that prepared me for the real 
world. Because it was a five year program, it was the most helpful . I 
didn't have to listen to theories of teaching. I. got to try them out. 
The prograun changed my way of thinking in the fact that it doesn't teach 
facts, facts^if facts. It wants to know why, describe, and try your own. 
It gets thp children involved. I am not as uptight if I don't *know every^ 
thing there is to know about a subject. The children and I investigate 
together and learn together and when we are learning together then when I • 
give the facts and you tell them back to me. I consider myself very lucky 
to have been in the ^rbgram and I know I am a much better teacher than if 
I ha(d tcUcen the othei way of teaching science classes at Purdue. 

I feel I owe a great deal to UPSTEP. The philosophy kids involved with 
learr(ing| wds not prescribed to by most of the other teachers and they 
looked at my areas as utter chaos at times, but I tr\ily felt the children 
leamedl' scientific principles in a fun and rewarding way. . ^ 

The UPSTEP program let me enjoy science and science teaching as we*ll as the 
other- subjects in a different light. It helped me be freer with creativity 
and willingness to try out ideas. It helped me to understand and appreci- 
ate the total development of the child. It, also, helped me in how to ^ 
"think" and to teach others how to "think, along with other skills. Thi^s 
was a very worthwhile and enjoyable experience'. I wish other teachers 
could have this opportunity! Thank you. ' ^ ^ 

. , ■■■ < 

I will always be grateful for the training and experience th^t UPSTEP gave 
me as cin undergraduate. I think it initially gave me an added measure of 
confidence in the classroom - confidence which I badly needed this first 
year I The fifth year of UPSTEP has pco^^en to me that inquiry teaching ccui 
be used in the classroom; it. is not just an impractical theory. This has 
not been an easy year for mfe, and if I had not been involved in UPSTEP, I 
might tjave been tempted to take the easy route, and teach everything in 
the traditional way. "uPSTEP forced me to use inquii^ and now that I have 
seen it work, I will continue to use it. > 
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